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CHAPTER I. INTRODUCTION 
Problem Situation 
"In a national effort to improve outdoor recreation 
opportunities. State governments should play the 
pivotal role. They are more advantageously situ­
ated than either local units or the Federal Govern­
ment to deal with many current recreation problems. 
States have direct experience in shaping programs 
to meet varying conditions and particular needs of 
their citizens. And they have the necessary legal 
authority. Moreover, the states occupy a key 
position—the middle level of our complex system of 
government. They deal with other states, work with 
a great variety of agencies at the national level, 
and are responsible for guiding and assisting all 
the political subdivisions within the state— 
villages, cities, towns, counties, and metropolitan 
areas ..." (39# p. 137) 
Economic literature is replete with discussions of an 
ever-increasing demand for outdoor recreation facilities. 
Projections concerning the magnitude of this increase by the 
year 2000 are somewhat varied. Clawson has indicated that 
participation in outdoor recreation may be 5-15 times the i960 
level by the end of the century. The U. S. Forest Service 
expects a four-fold Increase in recreational activity by 2000 
(2, p. 27). The Outdoor Recreation Resources Review Commis­
sion (ORRRC) originally projected an Increase of three times 
the i960 base level attendance. However, this estimate has 
since been revised upward to four times the base level as a 
consequence of an observed 51 percent Increase in participa­
tion during the period 196O-1965 (21, p. 125). It is generally 
accepted there will be an increase in the demand for 
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recreational facilities in the future and this increase will 
be substantial. 
The public sector, as holder of the majority of the 
resources both suited and available for outdoor recreation, 
apparently must accept the major responsibility for supplying 
the facilities to meet this demand. The Outdoor Recreation 
Review Commission assigns a key role in this effort to state 
governments, and in particular, to an agency that will serve as 
a focal point for outdoor recreation considerations (39» 
p. 137). 
The ORRRC suggests if the states are to discharge their 
responsibilities as major suppliers of outdoor recreation 
services, they "must clearly intensify their current activ­
ities" (39» p. 139). A prerequisite to intensifying current 
supply programs is planning. Legislative and appropriating 
bodies have not, in the past, encouraged managing agencies to 
look ahead and often legislatures have not provided the finan­
cial resources needed to develop plans. Consequently, 
recreation planning, in nearly every state, has been weak, and 
in some states, non-existent (4, p. 292). Clawson and Knetsch 
suggest "planning and research in outdoor recreation lag far 
behind current needs" (4, p. 289). 
The primary objective of this study is to formulate a 
model that may be used for state-wide recreation planning. 
Planning is viewed as basically a means of assembling facts, 
evaluating them, and selecting a line of action; research is 
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the organized search for new knowledge with the emphasis on 
understanding basic relationships. An understanding of basic 
relationships is essential In evaluating plans for the public 
outdoor recreation sector. 
Problem, Objectives and Hypothesis 
The specific problem of this study Is to develop an 
economic model which explains the relationship between economic 
units and Institutions concerned with public outdoor recreation 
and which serves as a planning tool. The specific objectives 
of the study are as follows: 
1. To statistically estimate a household level-of-use 
function for state parks and recreation areas. 
2. To define and quantify the recreation Investment 
decision process of a public agency supplying recreational 
resources. 
3. To statistically estimate functions for projecting 
legislative appropriations for recreational purposes and for 
projecting park revenues. 
4. To design a model which: 
(a) Incorporates and explains relationships among 
the notions outlined in objectives 1-3, 
(b) is useful for predicting and delineating the 
time paths of variables Included in the notions, 
(c) and is amenable to experimentation with respect 
to any elements of the model. 
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The major hypotheses of the study are as follows: 
1. the level of park use Is a variable In the Investment 
decision framework of the relevant public agency, and 
2. the quality of, and the distance to a park Influence 
the park use level of a given household. 
Hypotheses 1 and 2 above suggest a third hypothesis: 
3. the investment decisions of the relevant public agency 
exhibit an information-feedback effect. 
The major assumptions of the study are as follows : 
1. the economic units and institutions of concern in 
analyzing public outdoor recreation include : 
(a) recreatlonlsts, 
(b) the public agency supplying recreational 
resources, and 
(c) the legislative body providing the majority 
of financial resources to the public agency; 
2. the household is the relevant economic unit of 
analysis when considering the actions of outdoor recreatlonlsts; 
3. the actions of the legislative body are autonomously 
determined; 
4. the number of parks in the state park system will 
remain constant over the time period specified. 
Procedure Summary 
The procedure of the study Includes the following stages: 
selection of a subject agency, selection of the analytical 
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technique, data accumulation and descriptive procedures, model 
formulation, and analysis and solutions. 
Selection of a subject agency 
The Iowa Conservation Commission was selected as the sub­
ject agency. The bases for this selection are as follows: 
1) the Commission controls the majority of general recreation 
areas furnished by the state of Iowa, 2) it most nearly 
corresponds to the ORBBC focal point agency since it partici­
pates in both federal and county level public outdoor recrea­
tion programs, and 3) data on Iowa recreationists and on the 
operation of the Parks Section of the Commission were made 
available by this agency. Chapter 3 of this study outlines the 
structure of the Commission and reviews some of its operating 
characteristics. 
Analytical technique 
The simulation technique was selected as the primary 
method of analysis for this study. This technique was selected 
because: 1) it allows the incorporation of a time dimension, 
2) it is well suited to the study of interactions in a given 
system, and 3) It provides a particularly convenient method for 
describing and explaining decision making processes. Chapter 2 
is a review of the simulation methodology and includes a sum­
mary of several applications of this technique to economic 
problems. As will be noted later, regression analysis was used 
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to estimate several of the functional relationships in the 
model. 
Data accumulation and descriptive procedures 
Data accumulation and descriptive procedures involve three 
phases: 1) consideration of lova recreationlsts. 2} consider­
ation of capital Improvement and maintenance fund sources, and 
3) definition of the decision process. 
The first phase involved the identification of the charac­
teristics of Iowa recreationlsts and the subsequent estimation 
of a household level-of-use function. Data for this phase were 
obtained primarily from a 1963 park visitor survey undertaken 
jointly by the Conservation Commission and the Statistical 
Laboratory, Iowa State University. The survey was designed to 
obtain the following information: 
1. age, sex, occupation, residence, and household compo­
sition of Iowa recreationlsts; 
2. number of visits to local, state, and out-of-state 
recreation areas, destination of these visits and distance 
traveled for each visit by individuals and by various household 
composition classes; 
3. type of trip (outing, overnight stay, or tour), length 
of stay, and expenditures for overnight visits, longer visits 
and tours; 
4. suggestions for the improvement and criticisms of Iowa 
state parks and recreation areas. 
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Information concerning selected characteristics of Iowa 
recreatlonlsts was cross-classified In an attempt to Identify 
variables which might Influence household use levels. Chap­
ter 3 of this study Is presented as a summary of this analysis. 
Multivariate regression analysis was used to estimate a 
household level-of-use function. The dependent variable Is the 
annual man-days-use of a specified park by a given household. 
This Information was derived from the survey data discussed 
above. The Independent variables are as follows: 1) expendi­
tures by the household at the specified park, 2) ratio of these 
expenditures to the total expenditures by the household for 
this type of recreation, 3) number of household members, 
4) distance to the park visited, 5) quality of the park 
visited, 6) distance to the nearest alternative park, and 
7) quality of the nearest alternative parks. Variables 1-4 
were obtained from the 1962 survey. Respondent Income data 
were not available from the survey. Therefore it was assumed 
variables 1 and 2 would serve as proxies for Income. 
The quality index for each park was taken from a planning 
report published by the Commission (12). This index is based 
upon ratings of the physical and aesthetic qualities, recrea­
tion possibilities, size and facilities of each park. The 
recreation possibility score of a park is the sum of the park's 
individual activity scores. In addition to providing a measure 
of the relative "desirability" of parks in the system, the 
report also Includes Information on the degree of development 
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and the potential for expansion of each park. The former is 
stated as the "adaptability to further development," the latter 
as the "possibility of expansion." 
The household level-of-use equation is used to estimate 
the level of use of various parks. The area around a park is 
defined in terms of six distance zones. The household equa­
tion, given all other variables, is solved for the midpoints 
of these zones. The six solutions are then multiplied by the 
number of households in corresponding zones using the park. 
This yields a level-of-use estimate by zones. The sum of zone 
levels is an estimate of the park level of use. The distance 
zone classification corresponds to that used in the 1962 
survey. Park attendance data and the sample distribution of 
users by distance were used to estimate the number of house­
holds from each zone participating at each park. 
The second phase of the data accumulation and descriptive 
procedures involved the estimation of capital Improvement and 
maintenance appropriations and the level of revenue generated 
within the park system. Data on appropriations and various 
revenues for the test period, I962-67. were furnished by the 
Commission. Based on these data, a time trend equation for 
projecting state capital Improvement appropriations was 
estimated using simple linear regression. Concessions revenue, 
miscellaneous revenue, and the number of campers for the test 
period years were regressed on the use level of the system. 
Camping revenue was then estimated by multiplying the number 
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of campers by the camping fee. State appropriations for main­
tenance pTirposes were projected using a growth rate factor 
derived from historical data. The three revenue sources 
discussed above plus the appropriations for maintenance com­
prise the park system maintenance budget. Consistent with 
Commission practice, the capital Improvement and maintenance 
funds are considered separately. Data on past appropriations 
and revenues are presented in Chapter 4 while the estimation 
procedures are more completely outlined in Chapter 5. 
The third phase of this aspect of the study was the 
definition of the decision process. Information on various 
investment and expenditure criteria was obtained from publica­
tions of the Commission and through personal contact with 
officials who serve in decision making capacities. The deci­
sion process is considered in two parts—decisions on mainten­
ance expenditures and decisions on capital improvement 
investments. 
Two types of maintenance expenditures were defined: 
1) repair and replacement of facilities and 2) labor and the 
supervision of the park and recreation areas. Repair and 
replacement requirements were estimated for specified facil­
ities at each park by multiplying the total Investment in a 
facility by a depreciation-maintenance repair rate for that 
facility. This rate was estimated from replacement Interval 
and maintenance cost data furnished by the Parks Section of the 
Commission. Labor requirements by park were assumed to be a 
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function of the size and the level of use of the park. This 
equation was also estimated using regression analysis. The 
basic decision with respect to the maintenance sector Involved 
balancing park maintenance requirements with the maintenance 
budget* If requirements were greater than the budget, the 
labor requirement for the park with the lowest level of use was 
eliminated and the requirements were again checked against the 
budget. This process continued, eliminating park labor 
requirement In ascending order of use level, until the budget 
balanced. When a balance was achieved, the repair and replace­
ment requirements of all parks and the labor requirements of 
parks not eliminated were considered expenditures. 
Three capital Improvement Items were considered: activity 
areas, facilities, and land. The decision process for capital 
Improvement Investment In activity areas and facilities was 
typified as a standards approach. The standards for these 
Items were stated on a per-man-day-use basis. Facility stand­
ards were obtained from Commission officials. Activity area 
standards were derived for three park use level classes from 
park quality Index and Inventory data. "Activity area" 
describes any of the following: picnic area, camp ground, boat 
landing, beach or trails. For each activity, the sizes of 
areas having the highest quality rating were summed and divided 
by the summed levels of use of corresponding parks by class. 
That Is, these standards are the average area-s1ze-per-man-day-
use of parks having the relevant top rated activity area. 
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The decision process with respect to capital Improvement 
Investment In activity areas Involved two steps. The first 
step determines If a park should receive Investment consider­
ation. Criteria for consideration are that: 1) park activity 
areas offer less than a high degree of satisfaction to users, 
as evidenced by the recreation possibility score, 2} the ratio 
of level of use to rated capacity (Intensity of use) Is above 
some minimal level, and 3) the park has sufficient undeveloped 
land within Its boundaries for the expansion of activity areas. 
If a park Is not accepted for consideration, the activity 
requirement for that park Is set at zero. If the park Is 
accepted, step 2 Is Initiated. In this step the "desired" 
activity area sizes are computed using the standards discussed 
earlier. Then the actual activity area sizes for the two least 
satisfactory activities, again as evidenced by the activity 
scores, are compared with the corresponding "desired" activity 
area sizes. If the desired size is significantly greater than 
the actual size. It Is assumed a deficiency In activity space 
Is the reason for a low score. In this case the capital 
requirement for expanding the relevant activity area Is com­
puted. When the desired size Is less than or equal to the 
actual size It is assumed conditions within the activity area 
are such that the activity score is low. Hence a capital 
requirement for improving the area is computed. 
The procedure for determining facilities requirements is 
similar to that for activities. Evaluations in this case are 
12 
based on park use Intensity and the facilities score. A park 
having a relatively high facilities score or an extremely low 
Intensity of use would not receive consideration for facility 
Investment. The facility requirement would be zero. If a park 
Is accepted for consideration, the "desired" number or size of 
facilities Is computed using facilities standards and Informa­
tion on the use level of the park. If the "desired" level 
exceeds the actual level, the Increment of facility requirement 
Is computed. If» for a given facility, the "desired" level Is 
less than the actual, the facility requirement Is zero. The 
actual number and size of facilities In each park are part of 
the Inventory data obtained from the Commission. 
Decisions with respect to land acquisition for park 
expansion are based upon the "possibility of expansion" and 
"adaptability to further development" scores of the park. It 
Is assumed before land acquisition Is undertaken that the 
existing park area will be developed or. In other words, the 
"adaptability to further development score" will be low. 
Secondly, for expansion to occur there must exist a supply of 
suitable land contiguous to the site or, specifically, the 
"possibility of expansion" score must be relatively high. 
Given these two conditions are met the land acquisition require­
ment is determined as a percentage of the existing land area. 
Again a decision is required to balance the budget. 
Commission officials indicated that, when faced with capital 
improvement budget constraints, decision makers.choose to 
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reduce Investment In facilities. Hence the facilities require­
ments for the lowest use level parks* In ascending order* are 
eliminated until a balance Is achieved. The remaining require­
ments are then considered Investments. 
Model formulation 
Model formulation encompassed the synthesis of components 
described In the data accumulation and descriptive procedure 
section. This synthesis. In Its simplest form. Is outlined In 
Figure 1 representing the causal order of the key variables In 
the model. 
The relevant time period for the model Is one year, 
beginning the first day of park season and ending the day 
before the following season, fiecreatlonlsts* therefore, face 
park conditions which existed at the end of the previous year. 
Inputs for the model are the t-1 variable values. Use level, 
park revenue and appropriations values are solved for time t 
according to the procedure outlined In the previous section. 
As Indicated In the flgxure, this Information plus Information 
about t-1 quality. Inventory level, "adaptability to further 
development" score and "possibility of expansion" score for 
each park enters the decision process. The decision process 
Involves determining the amount of maintenance expenditure and 
capital Improvement Investment for each park. These decisions 
are reflected In changing values of the t-1 variables. Invest­
ment In activity areas alters the recreation possibility score 
IN­
VARIABLES 
Qual i ty  o f  Park Vis i ted 
Qual i ty  o f  Nearest  Park 
Other  Level  of  Use Var iab les 
Level  o f  Use,  Park j  
Level  of  Use,  System 
YEAR 
t -1  
Park Revenue 
Appropr ia t ions 
Inventory 
Adaptob i l i ty  to  Fur ther  Development  & 
Score 
Possib i l i ty  o f  Expansion Score 
FIGURE I  CAUSAL ORDERING OF VARIABLES,  RECREATION MODEL 
15 
of a park. Investment In facilities and expenditures for main­
tenance alters the facilities score, and land acquisition 
Investment may lead to a change in the size score of a park. 
These scores, plus the physical and aesthetic quality score, 
assumed to be constant, make up the park quality index. Activ­
ity investment will tend to reduce the "adaptability to further 
development" score while land acquisition will increase this 
score and reduce the "possibility of expansion" score for a 
park. Investment in land and facilities also will alter the 
inventory level of a park. Estimation of these effects of 
investment and expenditures completes one cycle of the model. 
Time is indexed and the procedure is repeated. Thus t+1 
solutions will be based on year t values. A model run simu­
lates 18 years, i.e.. 1962 to 1980. A more detailed explana­
tion of the model and the descriptive procedures is given in 
Chapter 5» 
Analysis and solutions 
The basic model is used to analyze 58 parks and recreation 
areas in Iowa. The first step in the analysis involved the 
simultaneous adjustment of the model and generation of a base­
line series of projections. The model was started using 1962 
data. Park and system level of use, maintenance expenditures 
and capital improvement expenditures were predicted to I98O. 
Predicted system values for 1963 to I967 were compared to 
actual values. Certain control parameters were adjusted until 
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these values closely corresponded. The baseline series of 
projections Is a by-product of this adjustment process. 
Next the model was used to predict the effects of various 
parameter and model structure changes. These changes Included: 
1) Increasing facility and activity area standards, 2) changing 
the Institutionally specified earmarking fraction for capital 
Improvement funds, and 3) considering the location and con­
struction of new parks. Parameter change 3 required relaxing 
assumption 4 suggested earlier and thus a change in model 
structure. Effects of these changes are evaluated by comparing 
the solution obtained with the baseline projections. 
Scope and Limitations 
The model developed and the solutions obtained in this 
study are specifically applicable to the public outdoor recrea­
tion sector in Iowa. Although the solutions obtained should be 
useful In the recreation planning program of the Iowa Conserva­
tion Commission, the emphasis of the study and the greatest 
expenditure of energy and resources, of necessity, has been on 
methodology. The study is Intended as a prototype for more 
ambitious public Investment models. The key element of the 
study Is the introduction of a means for examining the 
relationship between the provision of recreational services by 
a public agency and the level of use of these services by the 
public. Similar considerations could be made in the study of 
a number of other public goods. 
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In terms of recreation planning, the level of use equation 
may be considered either a contribution or a limitation of the 
study. Inclusion of the distance to and quality of the nearest 
alternative park In this equation Introduces a means of con­
sidering the effects of alternative opportunities on the use 
level of a given park. On the other hand, more Information 
might have been gained If a demand equation had been estimated. 
A demand equation would have allowed consideration of the 
effects of changing user fees and could have been used to 
estimate the benefits to recreatlonlsts of the provision of 
public recreational facilities. However, the survey used In 
the analysis of household level of use was not designed to 
obtain the Information necessary for demand analysis. 
18 
CHAPTER 11. REVIEW OF LITERATURE 
Introduction 
"The verb 'to simulate' has come Into vogue recently In a 
number of scientific disciplines to describe the ancient art of 
model building" (3^t p. 1). Simulation In the physical 
sciences usually Involves creating a scale model of a physical 
entity. In the social sciences simulation Implies the modeling 
of reality with respect to the socio-economic system. 
The precise definition of simulation varies proportionally 
with the number of books or articles written on the subject. 
Naylor et al. present three alternative definitions. For those 
who prefer a formal definition, they present one proposed by 
C. West Churchman: 
". . . *x simulates y* Is true If and only If (a) x and 
y are formal systems, (b) y Is taken to be the real 
system, (c) x Is taken to be an approximation to the 
real system, and (d) the rules of validity In x are 
non-error-free." (34, p. 2) 
Although It Is not as precise as Churchman's definition, 
Naylor suggests Shublk's description may be more appropriate 
and may typify a more popular notion. Shublk suggests that: 
"A simulation of a system or an organism Is the 
operation of a model or simulator which Is a repre­
sentation of the system or organism. The model Is 
amenable to manipulation which would be Impossible, 
too expensive or unpractical to perform on the 
entity It portrays. The operation of the model can 
be studied and, from It, properties concerning the 
behavior of the actual system or its subsystem can 
be Inferred." (37, p. 909) 
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Considering only economic systems, Naylor ^  al. suggest 
the following definition of simiilation: 
"Simulation is a numerical technique for con­
ducting experiments on a digital computer, which 
involves certain types of mathematical and logical 
models that describe the behavior of a business or 
economic system (or some component thereof) over 
extended periods of real time." (34, p. 3) 
It could be argued all economic models are simulations. 
However, the majority of publications on simulation suggest 
this technique has certain unique qualities and thus deserves 
recognition as a separate analytical tool. 
Simulation was selected to describe the behavior of the 
economic units and institutions in the public outdoor recrea­
tion sector In Iowa. The objective of this chapter is to 
review some of the literature concerning the use of simulation 
in economics research. Specifically, the purpose of this 
chapter is to 1) review some of the properties of simulation 
models, 2) survey some applications of this technique to 
economic problems and 3) review advantages and disadvantages of 
employing this tool. 
Some Properties of Simulation Models 
Methodology of simulation 
The general methodology of systems simulation is outlined 
in Figure 2, a flow chart of the simulation procedure. 
Consistent with any form of scientific research, the first 
step is to formulate or define the problem. The selection of 
simulation as a method of analysis is contingent upon the 
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problem formulation and the objectives of the study. That Is, 
there Is not much value to simulation for simulation's sake. 
The selection of this technique must be based upon the capacity 
of the technique to provide solutions to problems defined, 
explain system operation, test hypotheses of Interest, or to 
estimate any relevant effects within a system. 
According to Naylor et al. there Is some question concern­
ing ordering events with respect to problem formulation and 
collection and processing of data. Logically some data col­
lection must occur before the problem can be formulated and, 
given that a problem can then be defined. It may be the case 
there will be a need for more data for conceptualizing a 
system. Naylor et suggest that, regardless of the ordering 
of these two functions, there are at least five reasons why 
efficient data collection Is an Important factor In determining 
the success of computer simulation experiments. They are as 
follows : 
1. descriptive and quantitative Information about the 
study system Is a prerequisite for problem formulation; 
2. reduced data may suggest hypotheses which can be used 
In the formulation of mathematical models describing the 
behavior of a given system; 
3. data may suggest Improvements or refinements of exist­
ing mathematical models of the subject system; 
4. data are necessary to estimate the parameters of the 
mathematical model; and 
22 
5. Data are necessary to test the validity of the model 
(34. p. 28). 
The formulation of mathematical models encompasses three 
basic steps: 1) specifications of components, 2) specifi­
cation of variables and parameters, and 3) specification of 
functional relations. With respect to mathematical models of 
economic systems, model building tends to be more of an art 
than a science. 
"Even after arming oneself with such tools as 
econometrics, mathematical statistics, probability 
theory, matrix algebra, difference equations, and 
mathematical programming, the job of constructing 
a mathematical model of a particular system Is 
still analogous to the work of an artist." (34, 
p. 29) 
There Is no straightforward method of reducing real world 
phenomena to abstract terms. Success at model building tends 
to be a function of the analyst's experience, trial and error 
procedures, and luck (34, p— 30). Once the model has been 
mathematically specified, parameters may be estimated by one of 
a number of econometric techniques. These techniques Include : 
ordinary least squares. Indirect least squares, limited Infor­
mation single equation, two-stage least squares, full Informa­
tion maximum likelihood and three-stage least squares. 
The next step In the methodological procedure Is the 
validation or evaluation of the predictive capabilities of the 
model. This step Involves comparing simulated data with 
historical data. One possible test would be to plot the pre­
dicted and actual values over the same time period and 
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evaluate visually the relationship between the two values. 
Crom has reviewed two quantitative methods for validating a 
model (6, pp. 56-58). The first method, suggested by Orcutt, 
Involves fitting a simple regression of the form 
y = a + bi (2.1) 
to the predicted and actual data. A perfect simulation of 
the historical period would yield an "a" = 0 and "b" = 1. 
Student's "t" distribution could then be used to determine If 
the estimated values of these parameters differed significantly 
from 0 and 1 respectively. The second method reviewed by Crom 
was the technique proposed by Thlel. This method essentially 
Includes two tests. First, he suggests, the evaluation of a 
turning point error. The turning point error Is given as 
follows: 
^12 * ^ 21 
TPE = f . / (2.2) 
^11 ^  ^ 22 
where: f = the direction Individual observations take from 
the previous period, 
the first subscript refers to the predicted value, 
the second subscript refers to the actual value, 
and 
subscript 1 denotes an Increase and the subscript 2 
a decrease from the previous period. 
Secondly, an Index of dispersion, U, to measure the degree 
of deviation of predicted from actual value may be calculated. 
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The index formulation Is as follows: 
U « |\/n 2(P-A)^ T (1/nZp^)^/^ + (l/nZA2)l/2 
(2.3) 
where: P = simulated value and 
A = actual value. 
This Index Is then used to evaluate alternative models. 
After a model has been accepted as representative of the 
real system. It Is possible to enter the experimental phase of 
simulation. The first run of the model may utilize the struc­
ture just accepted and parameter values estimated under current 
conditions. After these results have been analyzed, it may be 
interesting to change the structure of the model or change 
parameter values, reprocess the model and compare the results 
with the original run. Therefore, alternative system designs 
may be evaluated or the effects of alternative policies on the 
system may be predicted. 
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Structure of a simulation model 
Forrester asserts systems models should have the following 
characteristics: 
1. be able to describe any statement of cause-effect 
relationships that may be significant, 
2. be simple in mathematical nature, 
3. be closely synonymous in nomenclature to industrial, 
economic, and social terminology. 
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4. be extendable to large numbers of variables without 
exceeding the practical limits of digital computers, and 
5. be able to handle "continuous** Interactions In the 
sense that any artificial discontinuities Introduced by 
solution-time intervals will not affect the results (13, p. 6?). 
He asserts these requirements can be met by an alternating 
structure of levels interconnected by controlled flows. 
Forrester's basic model structure is diagrammed In Figure 3* 
Figure 3 represents one of several networks that exist in 
economic systems. In the Forrester context there are informa­
tion, materials, orders, money, personnel, and capital equip­
ment networks. In reality, then, the network illustrated above 
is interconnected with any one or a number of the other 
possible networks. 
Levels represent accumulations, such as Inventories, 
within the system. Bates define the present instantaneous 
flows between the levels within a system. Rates correspond to 
activity, whereas levels measure the resulting state of the 
system after this activity. Decision functions are statements 
of policy concerning the determination of current rates of 
flow. That is, given quantifiable policies, it is possible to 
solve for current rates using information about the levels. 
Forrester points out explicitly these decision functions 
or current rates are dependent only on information about levels 
and are not in any way determined by other rates (13, p. 69). 
This principle serves as a cornerstone of Forrester's model 
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formulation. Because these decisions are Independent, the 
mathematical model will be free of simultaneous algebraic 
equations and the accompanying computational complexities. 
Instead the model Is solved sequentially as Indicated In 
Figure 4. 
This figure Illustrates the sequence of solution of a 
model as time advances. Time Is divided Into small Intervals 
of equal length, each Interval represented as DT. Time K Is 
the present, JK Is the time Interval just past and KL Is a 
future time Interval. Levels at J and rates over JK are 
already known. Based upon this knowledge, levels at time K 
may be calculated. Evaluations of the level equations become 
Inputs to rate equations which will prevail over the forth­
coming Interval KL. 
After evaluation of levels at time K and determination of 
rates for Interval KL, time Is Indexed. That Is, the J, K, L 
positions In Figure 4 are moved one time Interval to the right. 
The K levels just calculated are relabeled J levels, the KL 
rates become JK rates and the new K, or "present," levels are 
evaluated. Thus time K, or "present" Is advanced by one time 
Interval DT. The process can be repeated to obtain a new 
system state for successive time periods one DT beyond the 
previous state. "The model traces the course of the system 
through time as the environment (levels) leads to decisions and 
actions (rates) that In turn affect the environment" (13, 
p. 75)• The basic computational requirement Is that, for each 
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interval, the level equation be evaluated first and then the 
results become available for use In the evaluation of the rate 
function. 
Forrester's basic model structure was presented in the 
context of a single firm. However, by changing the components, 
simulation models of industries or economies may be formulated. 
Examples of the simulation of various economic systems and sub­
systems will be presented in a later section of this chapter. 
Model classification 
There are several characteristics of simulation models 
which might be used as a basis for model classification. Moss 
has suggested the possibility of classifying simulation models 
according to the degree of abstraction (33» PP. 591-593). 
Others have suggested the classes deterministic, stochastic, 
static and dynamic (34, p. l6). A deterministic simulation 
model would not have any random variables but, instead, would 
be constructed such that the operating characteristics would be 
exact relationships. On the other hand, a stochastic simula­
tion model would be constructed so at least one of the operat­
ing characteristics is given by a probability distribution 
function. A static model would not explicitly account for the 
time variable. A dynamic model would deal with time-varying 
interactions. 
Forrester suggests models may also be classified as linear 
or non-linear; stable or unstable; steady state or transitive; 
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and open or closed (13• pp. ^ 9-52). A steady state pattern Is 
repetitive over time, I.e., the pattern of one time period Is 
duplicated In a subsequent time period. A transient model 
would exist If the character of the system changed over time. 
A system which exhibits growth would show transient behavior. 
A closed model Is one which functions without connection to 
exogenous variables. "A closed model Is one which generates 
the values of variables through time by the Interaction of the 
variables, one on another" (13, p. 51)< Forrester asserts the 
closed system exhibits best the Information-feedback effect 
which occurs In nearly all economic and management decision 
processes. He relates: 
"An Information-feedback system exists whenever 
the environment leads to a decision that results In 
action which affects the environment and thereby 
Influences future decisions." (13, pp. 13-14) 
These classification possibilities are by no means exhaus­
tive or mutually exclusive. It Is highly probable a simulation 
model will exhibit several of the characteristics suggested 
above. The characteristics of a model should depend upon the 
objectives of the study and the attributes of the real system. 
Some Economic Studies Using 
the Simulation Approach 
The objective of this section Is to review some of the 
applications of simulation to economic problems. This review 
will be confined to models of firms. Industries and sub-
economies. 
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Models of firms 
Halter and Dean have developed a simulation model of a 
California range-feedlot operation (14). The objectives of 
this study were as follows: 
1. to demonstrate computer simulation can be applied 
successfully and realistically In Improving decisions made 
under uncertainty by farm operators and managers, and 
2. to present the empirical results which were obtained 
through the simulation of a range-feedlot of 5,000 head 
capacity (14, p. 2). 
Figure 5 reflects the organization of decisions for this 
model. The notation Is Forrester's with the addition of 
circles to represent auxiliary variables. As Indicated In the 
diagram, decisions concerning rates are a function of knowledge 
about auxiliary variables and other levels. The model Is 
started, or specifically, the first decisions considered are 
the rates feeders are to be purchased for the range during the 
fall and winter forage period. The solution sequence from this 
point Is as follows: 
1. the rates at which feeders are subsequently transferred 
from the range to the feedlot are determined, 
2. the rates of buying feeders directly for the feedlot 
are determined, and 
3* sales rates are determined. 
The model Is stochastic since range conditions, an Impor­
tant variable, are simulated by the model. It was assumed the 
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probability distribution of these conditions was known. Thus» 
for each Iteration, the value of this variable was determined 
by sampling from this distribution. 
An Information-feedback loop Is Incorporated In this model. 
It was assumed the number of cattle currently on range was a 
variable In the decision to buy additional cattle for the 
range. However, the number of cattle currently on the range 
was determined by a past buying decision. This, then, fits 
Forrester's criterion of an Information feedback effect. 
One of the experimental aspects of the study was the 
Inclusion of the growth problem In the original model. Eange-
carrylng capacity was assumed to grow at a rate of five per­
cent per year. Growth was Introduced into the feedlot sector 
by allowing expansion decisions based upon the net Income 
position as compared to required investment. 
A single run of the model simulated 40 years. Halter and 
Dean indicate some of the results of interest: 1) time series 
showing the sequence of range conditions, 2) time series of 
feeders placed on range and transferred to the feedlot, 3) time 
series of feeders purchased in May and June, and 4) distribu­
tion of net income (14, pp. 38-39)• 
Zusman and Amlad have attempted to use computer simulation 
of the decision process to determine the optimal organization 
and managerial policies of a farm operating under conditions 
of low and unstable rainfall (40). They defined as a 
vector of variables reflecting the state of the farm at the 
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beginning of the t-th period. The elements of are crop 
acreages, yields, livestock numbers, market prices, etc. 
Values of these variables determined the farmer's decision 
variables, that is, 
Xt - (2.4) 
where is a vector whose elements represent decisions such 
as changes in crop acreages, livestock numbers, etc. After a 
farmer's decision, a weather event occurs. This event is 
described by a vector representing measurements of weather 
conditions and the associated changes in certain exogenous 
economic variables. is a random vector with known proba­
bility distribution. The exogenous economic variables consist 
of changes in market prices due to the particular weather 
conditions. 
Values of the state variables in t+1 are a function of the 
values in Y^, and Z^. Specifically, 
ït • Zt-1> - Vi'Vi'- Vi"' 
(2.5) 
where is a deterministic and known relationship between 
the state variables and the preceding period actions, events, 
and state variables. Zusman and Amiad assume: 1) due to the 
annual weather cycle, the index t of is cyclical, 2) there 
is no technological progress and 3) alternative outcomes of 
farming over a given sequence of years can be ordered by the 
farmer in such a way that a preference relationship among 
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various outcomes Is well defined. This ordering criterion Is 
defined In terms of 1) the expected present value of the Income 
flow during the sequence and 2) the expected coefficient of 
variation of annual Income. "The decision problem consists of 
finding a set of decision rules D^, . . that for 
given Initial conditions and a given sequence t=l, 2, 
. . ., T will yield the highest ranking outcome attainable" 
(40, p. 575). 
A flow chart of the Zusman-Amlad model Is given In 
Figure 6. To achieve an optimal set of decision rules, Zusman 
and Amlad experimented with the parameters of the decision 
rules. Their results are best summarized, as In Figure 7, In 
terms of a Present Value-Coefficient of Variation efficiency 
frontier. All points to the northwest of the frontier are 
Inferior. The choice among sets of managerial policies along 
the frontier Is a matter of subjective preferences (40, p. 594). 
A unique characteristic of this study Is the use of simulation 
to estimate optimizing behavior. 
Models of Industries 
Balderston and Hoggatt have simulated the trading and 
business operations among lumber manufacturers, wholesalers and 
retailers on the United States Pacific Coast (1). The main 
flows of market activity among these entitles are depicted In 
Figure 8. 
Figure 6. General flow chart of Zusman-Amaid farm simulation 
model 
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The commodity Is shipped from mamufacturers directly to 
retailers. The authors postulated communication Is a special 
function of the wholesalers because they are In touch with both 
manufacturers and retailers. To simplify the model, Balderston 
and Hoggatt assumed there was no direct contact between manu­
facturers, between manufacturers and retailers or between 
retailers. 
A typical transaction using this model is initiated when 
a wholesaler sends a search message to a manufacturer request­
ing information on his price and available supply. Next the 
wholesaler sends a search message to a retailer and obtains the 
retailer's bid price and bid quantity. If the potential trans­
action meets the wholesaler's profit criterion, he Issues 
ordering messages to the manufacturer and retailer, subject to 
their confirmation. If both sides confirm, the wholesaler 
issues confirming messages and the goods are moved from the 
manufacturer to the retailer. The wholesaler pays the manu­
facturer cash immediately but must wait until the end of the 
market period to receive payment from the retailer (1, p. 9). 
Each attempt by a wholesaler to complete a transaction is 
defined as a market cycle. A market period is a series of 
these cycles terminating when wholesalers no longer wish to 
initiate search. At the end of each market period, each manu­
facturer sets his offer price, output rate and offer quantity 
for the next period and each retailer sets his bid price, bid 
quantity and retail price and sales quantity. At this point 
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In the model, firms with negative cash balances go out of 
business or. If profits exist for all firms In a business 
class, new firms will enter that class. If the market, after 
adjustment, has participants at each level, the model may be 
solved again for another period (1, pp. 9-10). 
Balderston and Hoggatt simulated sixty periods--the equiv­
alent of five calendar years In each of eight runs of the 
model. The unit cost of sending a message and the method of 
establishing preference orderlngs (for participants In a trans­
action) were changed for each run. They summarize the results 
In terms of relative market efficiency and the effects on the 
size distribution of firms given these parameter changes* 
Crom has presented a simulation model of the livestock-
meat economy (6). The objectives of this study were as 
follows: 
"1. to construct and test a simulation model of the 
livestock-meat economy that will predict market 
performance In terms of the spatial and temporal 
Interaction of livestock Inventories, meat pro­
duction and prices; 
2. to develop hypotheses of market performance with 
reference to postulated alternative market struc­
tures and to test the hypotheses by use of the 
simulation model; 
3. to evaluate the market performance associated with 
alternative forms of market organization In light 
of behavioral norms that are an essential part of 
public policy." (6, p. 2) 
Crom stipulates the "economic structure of the livestock-
meat economy Is basically a series of lag relations" (6, 
p. -39). An example of these relations Is given In Figure 9* 
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The closed model of beef-cattle production differs some­
what from the hog model because longer gestation, growing and 
feeding periods lengthen the lag Intervals. In both sectors 
the salient points are that the production process is lagged, 
and that It Is possible to organize the variables and relations 
into cause-effect sequences. 
Crom expands the closed models of hog and beef-cattle 
sectors into a model of the livestock-meat economy. Variables 
in the "over-all model" are classified as 1) exogenous to the 
system at all times, 2) current endogenous variables, and 
3) lagged (predetermined) endogenous variables. Endogenous 
variables are further classified as inventory, production, 
foreign trade or price variables. Price variables are speci­
fied at the retail, wholesale, live and feeder market levels. 
Production variables refer to commercial slaughter and meat 
production (7, p. 587)* The overall model allows for inter­
actions between the hog and beef cattle sectors of the economy. 
"The logic of this model was to establish, first, the 
components of meat consumption, then to estimate the 
wholesale price and to relate the wholesale price to 
live-animal price. Changes in the live-animal prices 
account for changes in breeding stock which, subse­
quently, determine domestic livestock slaughter—the 
major component of meat consumption." (7, p. 581) 
Crom summarizes the results of his study as a series of 
time paths of selected variables. Beef-cow, sow and gilt 
numbers, commercial cattle and hog slaughter, and wholesale 
prices of beef and pork paths were generated on a closed 
economy over a 15-year period. The model was also used to 
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project the 1955-64 structure of the beef-pork economy to 1975. 
In the experimental phase of the analysis, Crom used the model 
to project and evaluate the effects of alternative margin 
levels, foreign trade policies and price stabilization policies 
over this same period, 
Craddock has developed a similar model (5). He used his 
model of the livestock meat economy to estimate livestock 
production and prices associated with various levels of govern­
ment controlled feed grain prices. 
"The hypothesis of this study was that higher feed 
grain prices would cause a sufficient reduction In 
livestock output that not only would livestock 
prices Increase, but that they would be sufficiently 
greater to offset the higher feeds costs, resulting 
In a net Income gain to livestock enterprises." 
(5. p. 184) 
Based upon simulation runs to the end of I969, Craddock con­
cluded that, even though com prices and prices of slaughtered 
livestock moved In the same direction, there was Insufficient 
evidence to accept the study hypothesis. 
Both Crom and Craddock*s studies emphasized the analysis 
of changes In government policies. Crom evaluated the effects 
on the Industry of changes In foreign trade and price stabili­
zation policies while Craddock*s work Involved the estimation 
of effects of changing the government*s feed-grain pricing 
program. 
Duewer presented still another model of the meat-products 
Industry, emphasizing the analysis of parameter changes 
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internal to the industry (9). Duewer's model, which is summar­
ized in Figure 10, 
" . . .  b e g i n s  w i t h  t h e  r e t a i l e r ,  w h o l e s a l e r ,  p r o c e s s o r -
slaughter transaction sequence; it next determines 
the results of the household-retailer interactions: 
and finally, the sales by the producers." (10, p. 82) 
The unique feature of this model, relative to the Crom and 
Craddock models, is the explicit inclusion of the household as 
a decision unit. 
Ouewer used the model to evaluate the following parameter 
changes : 
"1. Increased production by 10#, 
2. increased consumer demand by 10#, 
3. changed retailer advertising to stress pork, 
4. increased each consumer's income $1,000 per year, 
5. changed the pattern of attitudes by the producer 
toward livestock markets, 
6. increased the minimum price the producer would accept 
by 5 cents per pound for pork and 2 cents per pound 
for beef and other meat, and.^ 
7. increased the levels of all historical data 10#." 
(10, pp. 82-83) 
To correspond to demand decisions, transaction and deci­
sion arrangements in the model were completed for a one-week 
period. The simulation runs were over a four-week interval as 
opposed to the 5- to 15-year Intervals in the production 
oriented models of Crom and Craddock. Duewer*s results are 
summarized in terms of weekly price and quantity values for 
each of the economic units in the model. 
Models of regions and sub-economies 
One of the more ambitious research efforts using computer 
simulation as a method of analysis of a regional problem is 
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Battelle Memorial Institute's study of the economy of the 
Susquehanna River Basin (16). The Investigators report simu­
lation was selected as the analytical technique because: 
1) there are a large number of variables required In making 
economic and water-use projections, 2) It Is necessary to 
Include feed-back and time related factors and 3) generally 
river basin planning does not lend Itself to optimizing tech­
niques but should. Instead, allow for a mixture of goals and 
objectives (16, p. 2). 
Initially the basin was divided Into nine subreglons. The 
Investigators assert this was desirable because river works are 
planned for and built at specific locations and because the 
characteristics of economic activity varied considerably from 
one geographic region to another (l6, p. 3)• Next, each, sub-
region was modeled separately. The four major sectors of each 
subreglonal model are: 1) demographic, 2) employment, 
3) water, and 4) Income. Each major sector was analyzed In 
terms of Its subsectors and the Important Interrelationships 
between various sectors and subsectors (16, pp. 7-8). 
The model was first used to make 50-year simulations of 
the economies of the nine subreglons. The results are pre­
sented In terms of projection population, migration rates, 
employment, and per-caplta Income levels for each economy. 
Next, the model was used to perform three general kinds of 
experiments. The first experiments Involved evaluating the 
Impact on the subreglon economies of three alternative levels 
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of river development; 1) the present system of works, 2) a 
moderate system of works and 3) an elaborate system consisting 
of all known dams and reservoirs ever recommended by reputable 
authorities or groups. The second series of experiments con­
sisted of altering a number of factors In the model, one at a 
time, and evaluating the Impact on the output variables pro­
jected originally. The last series of experiments Involved 
changing combinations of factors and evaluating impacts. 
The authors conclude "that simulation models of the 
* Susquehanna type* offer great promise in terms of advancing 
the state of the art in regional economies and river-basin 
analysis" (16, p. 26). The authors point out the following 
useful features of the model. 
"1. It incorporates integrated demographic and employ­
ment sectors which do not require that ad hoc 
reconciliations between separate population and 
employment projections be made. 
2. It includes water variables which illustrate the 
potential impact of alternative population and 
employment projections on water resources. 
3* It is capable of illustrating, at relatively low 
cost, the Impact of alternative assumptions and 
data estimates on a wide variety of variables and 
policies. 
4. It is dynamic in nature, containing explicit 
feedbacks and time-lagged variables. 
5. It is modular in nature, allowing for extensive 
changes in one sector or module without whole­
sale modifications of other sectors." (16, 
pp. 25-26) 
Another example of the use of the simulation technique in 
river basin planning is the Calapoola Elver study by Halter 
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and Miller (15)* The general objective of this study was "to 
test the applicability of simulation In evaluating water 
resource development projects and to test alternative resource 
management policies for an actual river basin system" (15t 
p. 2). 
Figure 11 Is a flow diagram of the Calapoola Elver basi» 
model. The notation Is as follows: 1) solid lines represent 
movements of water, 2) dotted lines reflect dependence of 
decisions upon Information concerning levels and auxiliaries, 
and 3) solid lines Interspersed with dollar signs represent 
movement of flows of benefits. 
The hydrologie Inputs for the computer runs represent the 
stochastic elements of the model. That Is. the mean-dally 
water flow was simulated by Instructing the computer to draw 
numbers at random from specified distributions at specified 
sampling Intervals. 
"The generation of hydrologie Input Is the crucial 
phase of the river basin simulation. The time shape 
of the hydrologie flows. Including the magnitude and 
duration of flood flows, determine the benefits 
attainable from the Intended development." (15, 
p. 26) 
The model was used to simulate benefits resulting from 
control of the natural hydrology of the Calapoola Elver over a 
100-year period. Benefits considered resulted from flood con­
trol, Irrigation, fish life, and drainage Improvement. Costs 
were Introduced by using functions relating size of the struc­
ture to annual costs. For a given sequence of hydrologie 
Figure 11. Flow diagram of Calapoola River model 
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Input, the net benefits, occurring from specified combinations 
of water works design, operating procedures, and time-price 
functions, were estimated. Halter and Miller considered five 
project designs and both a three percent and a six percent 
Increase in the flood control rule curve. 
Halter and Miller conclude. 
"1. Simulation as an approach to river basin planning 
appears to be promising. It appears to be the 
only way truly comprehensive planning can occur, 
if In fact comprehensive planning can be done. 
Simulation provides a visible integration of the 
hydrology and the technology with the economies 
of a planning problem . . . 
2. Simulation is a practical approach to the piece­
meal planning philosophy wherein trial and error 
lead to Improvement in the system's operation. 
3. Simulation appears to be a method of encouraging 
the assembling of all relevant information and 
data that may impinge upon the development of a 
comprehensive plan. 
4. Simulation encourages the planner to be explicit 
about his assumptions." (15. p. 84) 
Makl, Suttor and Barnard have presented a simulation models 
of state development which incorporates basic elements of a 
Leontlef Input-output model (31). The objective of this study 
was to simulate the growth of Iowa's economy over the period 
1954 to 1974. The model Is deterministic. It Includes 23 
basic equations and 10 auxiliary equations which account for 
"a chain of events from capital consumption and labor utiliza­
tion to the disposition of the business Income among Its 
claimants—households, government, and business (31, pp. 8I9-
820). Of these equations, 17 are disaggregated Into 13 
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subequatlons, one for each of the 13 Interacting sectors of the 
Iowa economy. Thus the complete model Includes 250 Individual 
equations. 
Pour alternative patterns of regional growth were repre­
sented by four simulation runs of the Iowa economy. The first, 
a benchmark projection, was based on historical trends In 
labor productivity and out-of-state shipments. Two series of 
projections were prepared by altering the rates of Increase In 
output per worker. A fourth series of projections Involved 
reducing, below the benchmark level, the growth rate of out-
of-state shipments of agricultural and food products. The time 
series values of gross product, personal Income, 'gross Invest­
ment, population, employment, and per-caplta Income for each of 
the experimental runs were then compared to the benchmark 
values of these variables. 
The unique quality of the Iowa model Is the Inclusion _pf. 
the Input-output model within the simulation model structure. 
The authors conclude this study represents a prototype for 
future regional studies: "... the framework presented In 
this report offers a convenient and meaningful starting point 
for deriving, on an experimental basis, the economic outcomes 
from specific programs" (31, p. 834). They assert, however, 
there Is a need to Improve the description of the regional 
economic structure so the cause-and-effect relations between 
programs and goals can be specified and estimated for use In 
computer models. 
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Summary 
This chapter has reviewed the structure and some applica­
tions of the simulation technique In economic research. This 
section, as a means of summarizing, will be devoted to a review 
of some of the positive and negative attributes of simulation. 
Orcutt suggests 
"The major reason for the ascendancy of simulation 
methods In the study and use of models of social sys­
tems Is the fact that an Increasing percentage of 
models of the types that research workers wish to 
build cannot now be solved by known purely deductive 
approaches." (36, p. 222) 
He asserts the rapid development of computers favors a con­
tinued Increase In the use of the simulation approach. 
Proponents of the simulation technique list several other 
positive attributes. Some virtues mentioned most frequently 
are as follows. 
1. It Is well suited to use by non-mathematlclans. "The 
lack of depending upon complex mathematical analysis 
not only has the advantage of making simulation com­
prehensible to the mathematically unsophisticated, 
but It can also be used In studying situations where 
mathematical methods capable of considering all of 
the desired factors are not available." (8, p. 13) 
2. "A computer simulation study Is completely repeatable 
since the user exercises complete control over devel­
opment of the model and use of the simulation 
routine." (11, p. 14) 
3. Simulation allows the Incorporation of the time dimen­
sion. It allows the study of dynamic systems In 
either real time, compressed time, or expanded time. 
4. "As many variables as desired may be used, and these 
variables may relate to aspects of mlcrocomponents 
which were either difficult to aggregate or which 
lose their significance when aggregated." (35> 
p. 234) 
55 
5. "A more complex and realistic model Is feasible as 
analytic solutions are unnecessary." (6, p. 55) 
6. "Simulation makes It possible to study and experi­
ment with the complex Internal Interactions of a 
given system whether It be a firm, an Industry, 
an economy, or some subsystem of one of these." 
(34, p. 8) 
7. "Simulation Is a particularly attractive method 
for describing and explaining the decision-making 
processes at a mlcroeconomlc level. ... It 
allows a degree of complexity to be handled that 
would be unthinkable If Inferences could be drawn 
from the model only by standard analytical 
techniques," (3, p. 923) 
8. "Simulation can be used as a pedagogical device 
for teaching both students and practitioners 
basic skills In theoretical analysis, statistical 
analysis, and decision making." (34, p. 8) 
9. Simulation Is ". « . Ideal for the collection and 
processing of quantitative data, since the com­
puting system which executes the simulation 
routine Is at the same time a very powerful data 
processing system." (11, p. 14) 
10. "Simulation may be used In forecasting macro-
behavior, predicting macro-consequences of alter­
native governmental actions and for policy 
evaluation." (36, p. 221) 
11. "Simulation makes generallsts out of specialists. 
Analysts are forced Into an appreciation and 
understanding of all facets of the system, ..." 
(32, p. 335) 
However. Evans et a^, point out simulation studies are 
somewhat 
1. ". . . artificial in that natural phenomena are 
expressed In purely symbolic and logical terms ; 
2. Inflexible since slight conceptual changes made 
In some aspect of the study can result In con­
siderable changes In model structure and com­
puter simulation routine; 
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3* lengthy, since simulation Involves computational 
procedures and data which must be specified In 
great completeness and detail." (11, p. 14) 
Dawson suggests the major liability In using simulation Is 
Its high cost. He also asserts this technique requires 
researchers to have a great deal of knowledge of the real sys­
tem. Otherwise the use of simulation may be dysfunctional 
rather than useful. 
"Simulation Is a useful tool when the researcher knows 
enough about the real system or process to adequately 
reproduce Its behavior In an operating model, and 
when the problem cannot be solved successfully by 
simpler techniques." (8, p. 14) 
In terms of this study, the simulation of Interactions 
among actors In the public outdoor recreation sector Is a 
fruitful approach to solving the problems advanced. (Simula­
tion Is particularly suitable for describing and analyzing 
these Interactions, for considering relevant decision processes, 
and for evaluating the effects of alternative Investment 
policies. 
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CHAPTER 111. THE IOWA CONSERVATION COMMISSION 
Introduction 
"The State Conservation Commission holds statutory respon­
sibility for the development, preservation and maintenance of 
Iowa's recreational resource" (21, p. l63). The purpose of 
this chapter Is to outline the organizational structure of the 
Conservation Commission, to specify the major sources of funds 
for the maintenance, operation, and capital Improvement of 
state owned recreational facilities, and to present a summary 
Inventory of these facilities. 
The Structure of the Commission 
Figure 12 details the organizational structure of the Iowa 
Conservation Commission. The Commission consists of seven 
members appointed to six-year terms by the Governor. They are 
charged with overall policy and decision-making responsibility 
for the agency. The Director, who Is responsible to the Com­
missioners, Is In charge of the functional operation of the 
agency. As Indicated In Figure 12 the agency Is decentralized 
Into six organizational units, all under the supervision of 
the Director. Of these six, the unit of Interest In this study 
Is the Division of Lands and Waters and. In particular, the 
Parks Section of this division. 
The Parks Section Is responsible for the management of 
approximately 30,000 acres of state land devoted to recrea­
tional purposes. This acreage Is administered as 92 separate 
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parks, recreation areas and preserves. The parks staff con­
sists of a Superintendent of State Parks and his assistant, 
three district park supervisors, 39 park officers, 21 permanent 
maintenance men, and approximately 125 seasonal employees (22). 
Funding for the State Park System 
All funds used by the Division of Lands and Waters, for 
maintenance, operation, and capital Improvements, are appropri­
ated by the Iowa General Assembly and supplemented by Federal 
grant-in-aid programs (21, p. l63). Appropriations by the 
Assembly are on a blennlum basis with the stipulation these 
appropriations be exhausted within four years from the begin­
ning of the fiscal year for which the appropriations were made. 
With respect to outdoor recreation, the majority of 
Federal funds Is authorized by the Land and Water Conservation 
Fund Act, Public Law 88-578, of I965. As the official admin­
istering agency for this act In Iowa, the Conservation Com­
mission may obtain federal funds for state level recreation 
planning and for land acquisition and subsequent development of 
facilities for outdoor recreation purposes. These funds are 
available, on a matching basis, for capital Improvement expend­
itures and are subject to project-by-project Federal approval 
(21, p. 207). 
Federal appropriations arc those authorized by Public Law 
88-578 mentioned earlier; therefore. In Table 1, there are 
entries for only the 6lst and 62nd General Assemblies. It Is 
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Table 1. Federal and state capital Improvement appropriations, 
49th to 62nd General Assembly, to the Division of 
Lands and Waters, Iowa* 
General 
assembly Years 
State 
appropriations 
(dollars) 
Federal 
appropriation 
(dollars) 
Total 
(dollars) 
49th 1943-43 125,000 0 125,000 
50th 1943-45 12,920 0 12.920 
51st 1945-47 NA^ 0 NA^ 
52nd 1947-49 2,720,600 0 2,720,600 
53rd 1949-51 2,700,000 0 2,700,000 
54 th 1951-53 252,000 0 252,000 
55th 1953-55 843,000 0 843,000 
56 th 1955-57 1,173,000 0 1,173,000 
57th 1957-59 NA^ 0 NA» 
58th 1959-61 1,542,150 0 1,542.150 
59th 1961-63 2,152,600 0 2.152,600 
60 th 1963-65 1,573,600 0 1,573,600 
6lst 1965-67 2,493,380 1,364,920 3,858,300 
62nd 1967-69 7,917,500 2,500,000 10,417,500 
^Sources: (23) and (26). 
^ot available. 
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difficult, by casual observation of this data, to detect any 
type of trend. For the most part, the appropriations by the 
state legislature reflect variation in requests by the Division 
or the economic conditions at the time. The Division antici­
pates the 63rd and 64th General Assemblies will appropriate 
approximately #15 million in capital improvement funds for the 
1968-1973 period and this amount will be supplemented by |2.5 
million of P. L. 89-578 fundsr ^ Considering only the period 
from 1963 to 1973, the data point to an upward trend in appro­
priations for the capital Improvement of state owned recreation 
areas. 
Capital Improvement funds are allocated by the Lands and 
Waters Division to three subdivisions: parks, waters, and 
forestry. For analytical purposes these funds have been 
classified as follows. 
1. Capital Improvement Fund I: those funds allocated to 
existing state parks and recreation areas for the purpose of 
further developing, improving or expanding the existing site. 
This fund Includes appropriations for land acquisition for 
expanding existing parks. 
2. Capital Improvement Fund II: those funds appropriated 
for land acquisition for and the development of new parks or 
recreation areas, and land acquisition for potential develop­
ment. 
3. Capital Improvement Fund III: those funds appropri­
ated for capital improvement of all other facilities under the 
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supervision of the Division of Lands and Waters, specifically 
the appropriations for the Forestry and Water Sections. This 
category does not enter the analytical model. 
Table 2. Allocation of Capital Improvement appropriations 
to Funds I, II and III, 5Ôth-62nd Iowa General 
Assemblies* 
General 
assembly 
Capital 
Improvement 
Fund I 
(dollars) 
Capital 
Improvement 
Fund II 
(dollars) 
Capital 
Improvement 
Fund III 
(dollars) 
Total 
(dollars) 
58th 741,850 35,000 765.300 1,542,150 
59th 1,154,600 225,000 773,000 2,152,600 
60 th 747,600 260,000 566,000 1,573,600 
6lst 1,327,580 400,000 765.800 2,493.380 
62nd 1,054,000 4,837,000 2,026,500 7.917,500 
Total 
all G. A.*s 5.025,630 5,757,000 4,896,600 15,679,230 
Percent 
all G.A.'s 32.05 36.72 31.23 100 
^Source: (26). 
As indicated by the table, approximately 32 percent of the 
Division's Capital Improvement Budget since 1959 has been 
devoted to improving, developing or expanding existing recrea­
tion sites. Approximately 37 percent has been used for land 
acquisition and subsequent development of new sites and the 
remaining budget has been allocated to the Forestry and Waters 
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sections. Administrators and planners have expressed concern 
over the recent trend In the General Assembly to appropriate 
money for Fund II purposes at the expense of Fund I. They 
assert Iowa recreatlonlsts would benefit more and park system 
quality would be enhanced If this trend were reversed. In the 
model formulation It Is assumed the percentage distribution 
listed In Table 2 holds over time. In later stages of analysis 
an attempt will be made to assess the effects of altering this 
distribution. 
The Parks Section receives. In addition to some of the 
state capital Improvement appropriations and the majority of 
the Federal appropriations mentioned above, state appropria­
tions for maintenance and may also retain the revenue generated 
within the park system. These revenues Include: receipts from 
concessions; cottage, camp and lodge rentals; boat dock 
rentals ; sales of equipment and wood; and other miscellaneous 
Items. Revenues generated within the system are used to defray 
maintenance and overhead costs. 
As Indicated In Table 3, camping revenue Increased con­
siderably while cabin, lodge and concession revenues remained 
nearly constant. Growth In cabin and lodge revenues Is con­
strained primarily by the availability of facilities. The 
number of parks having cabins (?) and the number having rental 
lodges (18) remained constant from I963 to I967. Due to the 
high cost of developing cabins and lodges, there Is some doubt 
as to the profitableness of providing them at other parks. 
Table 3- Park section receipts by source, Iowa, 1963-196?* 
Source 
Year Camping 
(dollars) 
Cabin rental Lodge rental Concessions Misc. Appropriations Total 
(dollars) 
1963 98,497 20,448 6.953 25.826 NA.^ 479.045 630,769 
1964 158,194 21,181 6,650 26,915 479.045 691,985 
1965 182,666 21,592 6,498 28,270 18,974 491,519 749.519 
1966 194,725 22,334 6,406 27.504 19.821 484,579 755.369 
1967 203.142 24,885 6,802 26,277 . 27,587 526.083 814,776 
^Source: (25). 
^Not available. 
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Camping areas, however, are Inexpensive to develop. Therefore, 
the possibility of expanding camping capacity and providing for 
continual growth In camping revenue Is much greater. The Com­
mission has not charged admission fees to users of state-owned 
facilities. Some administrators have admitted this Is a 
possibility If, In the future, current sources do not provide 
sufficient revenue to meet maintenance and overhead costs. 
The Supply of State Owned Recreational Facilities 
The Iowa Conservation Commission classifies the outdoor 
recreation facilities under Its jurisdiction, which are Identi­
fied In Table 4, as follows. 
"1. State Parks: Relatively spacious areas of out­
standing scenic or wilderness character, often­
times also containing significant historical, 
archaeological, ecological, geological, and 
other scientific values, preserved as nearly as 
possible in their original or natural condition 
and providing opportunity for appropriate types 
of recreation where such will not destroy or 
impair the features and values to be preserved. 
Commercial exploitation of resources is pro­
hibited. 
2. State Recreation Areas: Areas selected and 
developed primarily to provide non-urban outdoor 
recreation opportunities to meet other than 
purely local needs but having the best available 
scenic quality. Hunting and some other recrea­
tion activities not usually associated with state 
parks may be permitted. Commercial exploitation 
of resources is usually prohibited. 
3. State Preserves: Areas, usually limited in size, 
established primarily to preserve objects of 
historic and scientific interest, and places com­
memorating important persons or historic events. 
The only facilities usually provided are those 
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required for the safety and comfort of the visitors 
such as accesses, parking, water, sanitation, 
interpretive devices, and sometimes facilities for 
picnicking and other recreation facilities. 
4. State Forests; Significant timbered areas, vari­
able in size but usually of state park size or 
larger, which are acquired and managed to pre­
serve a valuable outdoor resource. Facilities pro­
vided are usually minimal in keeping with reser­
vation of an extensively developed or wilderness 
type area and would be on the same approximate 
level as those for State Preserves. 
5. Natural Lakes; The lakes and lake beds, formed by 
glacial action, to which the State holds title up 
to the normal high water line by right of sover­
eignty. 
6. Fish and Game Areas; Areas administered with 
primary consideration for hunting, fishing, and 
stream access facilities. Size varies from less 
than one acre to several hundred acres with an 
equally wide range of facility development." 
(21, p. 85) 
Table 4. Summary of state owned recreational areas, by type 
of area, Iowa, 1968 
Classification Number Area (in acres) 
State parks 16 10,685 
State recreation areas 48 20,454 
State preserves 11 281 
State forests 7 21,177 
Natural lakes 70 46,518 
Fish and game areas 203 56,145 
Totals 355 156,260 
^Source; (21, p. 85). 
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The Parks Section manages state parks, recreation areas 
and preserves. The scope of this study Is limited to parks and 
recreation areas. The differentiation between the two types of 
recreation sites was the result of a "standard of desirability" 
rating project of the Park Section In 1962. The objective of 
this project was to quantify the quality of the various sites. 
This "quality Index" was to serve as a guideline for the dif­
ferentiation of sites as mentioned above and as a means of 
Identifying sites that were not of state significance. Three 
members of the Parks staff Independently evaluated each state 
park In Iowa according to the park classification standard 
shown In Figure 13. 
As Indicated, park evaluations were based upon physical 
and aesthetic quality, recreation possibilities, size, adequacy 
of facilities, adaptability to further development and the 
possibility of expansion. The score for each of these Items 
by park Is the average of the scores assigned by the three 
évaluators. For purposes of this study the quality of a park 
Is defined as the sum of the physical and aesthetic quality, 
recreation possibility, size and facilities scores. Specifi­
cally: 
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1. Physical and aesthetic qualities: 
a. Ârcheologlcal 
Has high value; of statewide significance 3 
Has medium value; of regional significance 2 
Has low value ; of local significance 1 
Has no significance 0 
b. Botanical 
Has high value with unusual or wide variety 
of species 3 
Has medium value with at least one unusual 
species or a good variety of species 2 
Has low value - somewhat above ordinary 1 
Has no significance 0 
c. Geological 
Has high value with outstanding cliffs, bluffs, 
ravines, caves, rock outcropplngs or other 
geologic features 3 
Has one or more of above features of medium 
quality or Interest 2 
Has one or more of above features of low 
quality or Interest 1 
Has no significance 0 
d. Historical 
Has high value; of statewide significance 3 
Has medium value; of regional significance 2 
Has low value; of local significance 1 
Has no significance 0 
e. Scenic 
Outstanding 7-8 
Good 5~6 
Pair 3-4 
Poor ^ 1-2 
2. Recreation possibilities: 
a. Picnicking 
b. Camping 
c. Hiking 
d. Sightseeing (Offers good to high satisfaction 2 
e. Nature study (Offers medium to low satisfaction 1 
f. Fishing (Necessary features and/or 
g. Boating (facilities not available 0 
Figure 13. Iowa park classification standards (12) 
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2. Recreation possibilities: (Continued) 
h. Swimming 
1. Winter sports 
j. Trail riding 
3. Size: 
a. 0 - 25 acres 1 
b. 25-50 acres 2 
c. 50 - 100 acres 3 
d. 100 - 200 acres 4 
e. 200 - 300 acres 5 
f. 300 - 400 acres o 
g. 400 - 500 acres 7 
h. 500 - 750 acres 8 
1. 750 - 1000 acres 9 
j. over 1000 acres 10 
4. Facilities: 
a. Inadequate 1 
b. Just about adequate 2 
c. Adequate - will stand Increased use 3 
5. Adaptability to further development - area Is such 
that topography and/or size permits needed facil­
ities without crowding or destroying natural 
features for which the area was established: 
a. None 0 
b. Poor 1 
c. Pair 2 
d. Good 3 
6. Possibility of expansion - lands surrounding area 
are of a type that could be added for public use 
In relation to the area Itself: 
a. None 0 
b. Poor 1 
c. Fair 2 
d. Good 3 
Figure 13. (Continued) 
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t«®J = + jEPSj + tSSj + (3.1) 
Where: QS = quality Index, 
PAQS = physical and aesthetic score, 
EPS s recreation possibility score (sum of 
activity possibility scores), 
SS = size score, 
PS = facilities score, 
t = time t, 
j = park code. 
This Index, the adaptability to further development (AFDS) 
and possibility of expansion (POES) scores serve as the key 
control elements In the model developed In Chapter 5* It 
should be noted, with respect to the original purpose of devel­
oping the quality index, that Commission planners recommended 
46 recreation areas be removed from the state park system, 
giving the management responsibilities to county or municipal 
agencies. To date most of these areas still remain in the 
state system and are therefore considered in the analysis. 
Table 5 summarizes estimated attendance at Iowa state 
parks and recreation areas from 1946 to I967. The data is 
presented on both an individual attendance and man days use 
basis. The greatest part of the Commission attendance data is 
in terms of individuals. Equation 3.2 was used to convert this 
data to man days use. 
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Table 5. Iowa state park and recreation area attendance, 
1946 to 1967* 
Total Total 
Year 
attendance 
(individuals) 
Man days 
use Year 
attendance 
(individuals) 
Man days 
use 
1946 2,292.311 693.739 1957 6,465,451 2.009.088 
1947 2.512,709 7^6,256 1958 6,653,318 2,120.771 
1948 2.756.690 819,829 1959 7,242,209 2.365,640 
1949 3.687.287 1,091,274 i960 7,653,495 2,251.634 
1950 3,625.350 1,077,371 1961 7.304.929 2.430,895 
1951 3.433,478 1.026.700 1962 7.113.532 2.476.711 
1952 4.144.227 1.235.127 1963 8,234,938 2,934,896 
1953 4.885.981 1,458,175 1964 8.993.916 3,269.832 
1954 4.898.627 1,478,785 1965 9.039.199 3.356.919 
1955 5.699.742 1,740,092 1966 9.918,095 3.649.920 
1956 5.954.700 1.826,581 1967 9.851.074 3.682.483 
^Source : (18). 
^Man days use = ^ Outing attendance • ^ (3.2) 
+ ^ Camping attendance • ^ 
where: outing attendance = attendance by non-camping 
recreationists, 
t = year 
5 = average hours spent on outings 
by Iowa recreationists, 
y = average hours spent by campers 
at Iowa state parks and recrea­
tion areas. 
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The mean time spent on outings (z) by Iowa recreatlonlsts 
Is 7.1 hours (38). Campers spend an average of $6 hours (y) 
at Iowa parks and recreation areas. The man days use (MDU) 
measure of attendance will be used In the remainder of this 
paper. 
Individual attendance at Iowa parks and recreation areas 
has Increased by more than four times the base year over the 
time Indicated. Planners for the Commission are reluctant to 
estimate the future use levels at Iowa parks and recreation 
areas. They assert "there Is reason to assume the proportion­
ate percentage Increases of the magnitude expected by 
Dr. Clawson and the ORBHC reports will be experienced by 
lowans" (21, p. 125). 
Man days use and several characteristics of the parks and 
recreation areas considered In this study are listed In 
Table 6. Several small sites of less than state significance 
were not Included due to Insufficient data on capacities and 
attendance. 
Market area designations In the table conform to the 
Commission's original recreation planning regions. The seven 
regions of the state are delineated In Figure 14* a map of the 
state parks, forests and preserves. The regional definitions 
are somewhat arbitrary. However, they are retained In the 
study to serve as a basis for the geographical allocation, 
using a revised model, of the Capital Improvement Fund II 
mentioned earlier. 
Table 6. Park characteristic summary, Iowa s 
Park 
Park 
code 
Market 
area 
1962 
Attend­
ance® 
(MDU) 
1962 
Capa­
city" 
(MDU) 
A. A. Call 01 6 14,204 118,800 
Backbone 03 1 143,478 384,496 
Seeds Lake 04 6 71,084 176,089 
Bellevue 31 2 10,260. 74,416 
Blxby 55 1 NA? 6,960 
Black Hawk 32 5 94,950 316,814 
Bob White 94 3 5.983 86,400 
Browns Lake 05 5 20,440 80,700 
Clear Lake 33 6 99.726 127.920 
Dolllver 
Memorial 06 6 38,012 143,640 
Eagle Lake 57 6 2,724 40,600 
Echo Valley 07 1 3.504 17.400 
Port Defiance 35 6 7.465 61,544 
Geode 09 3 71.721 222,090 
George Wyth 36 1 79.863 125.184 
Green Valley 37 4 31.393 212,016 
Gull Point 10 5 108,645 195.524 
Heery Woods 92 1 5.840 87,000 
a Source: 
'Source : 
(18) .  
(24). 
Intensity of use = 
Source: 
'Source: 
(27). 
( 20 ) .  
Attendance 
Capacity 
Not available. 
parks and recreation areas, I962 
Inten­
sity Qual? , , Land Water 
of use® Ity^ AH)8^ POES* area® area® 
0.120 17.33 1.00 2.00 130 0 
0.373 45.66 2.33 2.33 1.294 130 
0.404 25.98 2.00 2.00 305 130 
0.138^ 21.99 0.33 1.66 197 0 
NA? 18.32 1.00 2.00 69 0 
0.300 24.99 2.00 1.66 267 957 
0.069 18.32 2.00 1.66 381 100 
0.253 12.31 0.66 1.66 17 325 
0.780 22.00 0.00 1.33 92 3.643 
0.265 36.97 1.33 2.33 572 0 
0.067 11.32 1.00 2.66 21 915 
0.201 20.32 2.00 1.33 101 0 
0.121 20.98 2.00 2.00 181 0 
0.323 37.99 3.00 2.33 1,436 205 
0.638 22.99 2.00 1.00 419 0 
0.148 23.66 3.00 1.33 988 390 
0.556 27.31 0.66 1.33 60 1.873 
0.067 18.98 2.00 1.66 330 50 
Table 6. (Continued) 
1962 1962 
Park Market Attend­ Capa­
Park code area ance® city® 
(MDU) (MDU) 
Lacey-
42.879 Keosauqua 38 3 202,492 
Lake Ahquabl 02 7 114,617 208,480 
Lake Darling 34 3 69.265 319.046 
Lake Keomah 11 3 76.546 150.676 
Lake MacBrlde 15 2 165.284 243.852 
Lake Manawa 13 4 126,363 327.867 
Lake of 
Three Fires 39 4 68,104 177.371 
Lake Wapello 50 3 72,928 195.213 
Ledges 12 7 143,116 269.776 
Wapslplnlcon 27 2 51.831 93.360 
Wild Cat Den 28 2 43,511 117.120 
Lewis-Clark 40 5 66,558 187.800 
Mcintosh 
Woods 16 6 34,918 115.997 
Maquoketa 
14 Caves 2 19.707 44,724 
Margo Frankel 
96 Woods 7 3.482 31.900 
Mill Creek 17 5 13.101 47.860 
Mlnl-Wakan 18 5 NAf 67.000 
Nine Eagles 41 4 25.685 95.476 
Okamanpedan 63 6 3.956 41,622 
Palisades-
Kepler 19 2 65.040 66,612 
Panunel 43 7 20,618 50,000 
Pikes Point 29 5 26,331 76,860 
Pikes Peak 54 1 33.994 70,420 
Inten­
sity Qualr . . Land^ Water 
of use® Ity^ AFD8^ P0E8* area area® 
0.212 40.30 3.00 2.66 1.337 30 
0.550 30.99 1.33 1.66 775 130 
0.217 29.98 2.66 2.00 1.085 302 
O.508 26.66 1.00 1.00 366 80 
0.678 33.99 3.00 1.66 1.970 950 
0.385 22.66 1.00 0.66 925 660 
0.384 26.99 1.66 2.33 386 131 
0.374 32.98 1.66 2.00 1.143 287 
0.530 36.32 1.33 2.00 854 0 
0.555 27.32 2.00 1.33 248 0 
0.372 32.31 1.33 1.33 321 0 
0.355 23.32 1.33 1.33 286 983 
0.301 20.98 1.33 1.66 60 3.643 
0.441 25.32 1.00 1.33 152 0 
0.109 17.66 1.33 2.00 136 0 
0.274, 17.98 2.00 1.00 133 25 
NAf 15.32 0.66 1.00 20 5.684 
0.269 27.64 3.00 3.00 1.025 57 
0.095 10.65 1.00 1.00 19 981 
0.976 32.64 1.00 3.00 589 10 
0.412 25.98 1.33 2.33 281 0 
0.343 12.98 0.33 1.33 15 122 
0.483 32.33 0.33 3.00 141 0 
Table 6. (Continued) 
1962 1962 Inten­
Park Market Attend­ Capar 
city® 
sity Qual­
ity* 
Land Water 
Park code area ance® of use AFDS* POES* area® area® 
(MDU) (MDU) 
Pilot Knob 45 6 26,423 85,360 0.310 31.31 2.66 2.33 349 20 
Pine Lake 20 6 76,879^ 169,464 0.454 30.32 2.66 1.33 548 160 
Prairie Rose 97 4 NA? 99.120 NA? 19.63 3.00 2.00 684 218 
Preparation 
34,800 2.66 Canyon 93 5 3.152 0.091 18.98 2.00 187 0 
Red Haw 46 3 54.482 116,044 0.469 26.98 2.33 2.33 420 72 
Rice Lake 95 6 2,404 55.400 0.043 11.65 0.33 2.33 47 702 
Rock Creek 47 7 96,647 311.512 0.310 28.32 2.33 2.33 1.309 600 
Sharon Bluffs 76 3 913 26,680 0.034 13.65 2.33 2.66 144 30 
Sprlngbrook 22 7 71.696 184,996 0.388 31.32 1.66 2.33 651 30 
Spring Lake 23 7 16,744 149.800 0.112 14.30 2.00 2.33 240 49 
Stone Park 24 5 42.927 91,768 0.468 34.65 0.66 2.00 865 0 
Twin Lakes 25 6 14,485 121,877 0.119 12.32 0.33 0.33 15 569 
Union Grove 48 2 47.895 138,911 0.345 20.98 1.00 1.00 282 110 
Viking Lake 26 4 30,022, 173.088 0.173^ 26.32 2.33 2.66 806 148 
Wanata 53 5 NAf 77.140 NAf 17.31 1.66 2.00 160 0 
Waubonsle 51 4 47,720 74,368 0.642 36.32 1.00 3.00 1.129 0 
Walnut Woods 62 7 6,601 108,560 0.061 17.00 1.00 2.00 260 0 
Dickinson County 
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Figure 14. Iowa state parks, forests and preserves and \ 
Conservation Commission planning regions 
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Each park's seasonal capacity listed In the table Is 
equal to the sum of the seasonal picnicking, camping, swimming 
and boating capacities. Although other activities, such as 
sightseeing, hiking, fishing, and nature study, may be pursued 
at most sites. It was assumed one of the four used to estimate 
capacity would be the major purpose of a household visit to the 
site. This assumption appears to be consistent with the pro­
cedure used In a Commission survey and report on park and 
recreation area capacities (24). The activity capacity esti­
mation equations are as follows : 
Picnic seasonal capacity j = Picnic acreage (3.3) 
j X 5700 
Camp seasonal capacity j = Camp acreage j x 6080 (3.4) 
Swim seasonal capacity j = Square feet of beach (3*5) 
j I 1.9 
Boat seasonal capacity j = Square feet of landing (3.6) 
j % 1.083 
where: j = park Identification number. 
The equation constants were derived from criteria sug­
gested In the survey. These criteria are as follows: 
1. 350 sq. ft. per car for parking or landing areas, 
2. 4 persons per car, 
3. 50 sq. ft. of beach per person, 
4. 60 persons per acre for maximum picnicking, 
5. 64 persons per acre for maximum camping (24, p. 1). 
The park season In Iowa Is approximately 95 days. Using 
this Information and the criteria above, constants may be 
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estimated. For example: 
^Picnic seasonal capacity^ = ^Picnic acres^ % 60 (3.7) 
persons per acre x 95 
days In the season 
or ^Picnic seasonal capacity^ = ^Picnic acres^ x 5700 (3.8) 
The other constants are derived In a similar fashion. The 
variables specifying activity area sizes were also obtained 
from this survey. 
Intensity of use Is defined as the ratio of park seasonal 
attendance to park seasonal capacity, that Is: 
^Seasonal attendance^ 
^Intensity of use, = ^seasonal capacityj <3-9' 
where: ^Seasonal capacity^ = ^Picnic seasonal capacity^ 
+ ^ Camping seasonal capa-
cltjj * ^ .Swimming seasonal 
capacity^ + ^Boating 
seasonal capacity^ 
This ratio Is essentially a measure of the use pressure on a 
particular park. On a dally basis, an Intensity of use equal 
to one would mean a site Is used exactly to capacity, If this 
measure Is less than one the site Is underutilized and. If It 
Is greater than one, the site Is overutlllzed. On a seasonal 
basis, as defined above, the Intensity of use of a site should 
always be less than one. The site may have dally ratios 
greater than one on holidays and some weekends, but this should 
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be more than outweighed by a low level of use on most weekdays. 
It Is apparent from the table, however, the seasonal level of 
use at some Iowa sites, such as Palisades-Kepler, Clear Lake 
and Lake MacBrlde, is approaching seasonal capacity. 
Investment Decision Criteria 
The Superintendent of Parks has indicated the following 
factors are considered in allocating capital improvement and 
maintenance funds to existing parks: 
"1. attendance of the area, 
2. size of the area, 
3. number and condition of the facilities in the 
area, 
4. manpower necessary to operate the area, and 
5. demands by the public using the area." (19) 
The Parks Section attempts to maintain sites at some sub­
jectively acceptable standard. Recently some sites were 
scheduled to be closed because funds were not available to pay 
for repairing and policing to meet this standard. One objec­
tive of this study is to incorporate the factors suggested 
above into a set of decision rules that reflect a standards 
approach to investment decision makiiig. This synthesis, based 
upon activity, quality, facilities scores and intensity of use, 
is discussed in Chapter 5 on model formulation. 
With respect to land acquisition and development of new 
sites (i.e., the distribution of Capital Improvement Fund II) 
the Commission lists the following priorities. 
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"1. Regions of higher population concentrations and 
particularly the larger urban areas where defi­
nite needs occur will receive first consideration. 
2. Projects to benefit the general public will be 
given much more consideration than those Intended 
to benefit only a segment of the public. The 
exception to this criterion Is that special con­
sideration will be given to the needs of the aged, 
underprivileged and physically handicapped. 
3. On new areas, development of basic facilities such 
as roads, parking areas, water, sanitary facili­
ties, picnic areas and camping areas will be 
preferable to more elaborate facilities such as 
bathhouses, swimming pools, golf courses, etc. 
4. Acquisition of land for future needs or to pre­
vent loss of high quality recreation or resource 
areas to other uses will receive high priority. 
5. Development for outdoor recreation of suitable 
land already In public ownership is preferable to 
the acquisition of new areas for immediate devel­
opment . 
6. In the development of facilities for outdoor 
sports, considerable preference will be given the 
active participant over the spectator. 
7. Emphasis will be placed on providing the type of 
facilities which will benefit, or be used by, the 
greatest number of recreatlonlsts althou^ all 
types of activities will receive consideration." 
(21, p. 203) 
A space-population ratio standard may serve as a basis of 
allocating these funds to the various market areas mentioned 
previously. Suggested standards for Iowa are listed in 
Table ?• 
Considering only state facilities, the decision on the 
geographical allocation of development funds could be based on 
the greatest market area need as evidenced by the largest 
difference between the existing space-population ratio and the 
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Table 7. Recreation space 
ratio) State of 
standards (total space-population 
Iowa® 
Category Standard 
1 . Municipal 15 acres/1000 population 
2 . County 20 acres/1000 population 
3 . State 80 acres/1000 population 
4 . Federal 100 acres/1000 population 
^Source: (21, p. 138). 
standard ratio, 80 acres/1000 population. This ratio is not 
always a good indicator of need. Size does not always reflect 
capacity, and population of a market area does not always 
reflect use pressure. An alternative standard for Investment 
considering both capacity and the level of use might be devel­
oped on the intensity of use concept discussed earlier. In 
this case the greatest share of Capital Improvement Fund II 
would be allocated to the market area with the greatest differ­
ence between the existing market area intensity of use and the 
suggested standard. 
The decision process with respect to locating new facili­
ties is particularly difficult to define. In the past many of 
these decisions were made politically, outside the decision 
structure of the Commission. Today Commission officials imply 
they put new sites where the people are. This may or may not 
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be consistent with the alternative standards approaches Just 
reviewed. 
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CHAPTER IV. IOWA HECREATIONISTS 
Introduction 
In 1962 the Iowa Conservation Commission, In cooperation 
with the Statistical Laboratory of Iowa State University, con­
ducted a survey of park visitors. The primary objectives of 
the study were to ascertain the characteristics of visitors 
and to acquire some knowledge of user appraisal of the state 
park system. The survey questionnaire Is presented as 
Appendix A. 
A list of users obtained during a pilot park survey served 
as a frame for the I962 survey. The list was generated as part 
of the sampling procedure mall. Questionnaires were Issued to 
a sample of users at selected Iowa parks. Respondents and non-
respondents were noted and the I962 sample was drawn such that 
both were Included. The I962 survey Involved personal Inter­
views of 4l6 Iowa household units, encompassing 1,728 Indi­
viduals, selected In the sampling process. 
This chapter will present some Information obtained In the 
1962 park survey. In particular, this chapter Includes dis­
cussions of the findings In terms of Inferences about 1) the 
participation In recreational activity at parks by Individuals 
within the household units, 2) the characteristics of Iowa 
recreatlonlsts, 3) the trip characteristics of Iowa recrea-
tlonlsts and 4) why Iowa recreatlonlsts do not visit parks 
more frequently. 
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Participation by Individuals 
Table 8 summarizes the number and percentage of individ­
uals In the sample visiting at least one Iowa park, visiting 
only out-of-state parks, and those not visiting any park or 
recreation area. 
Table 8. Individuals visiting at least one Iowa park, visiting 
out-of-state parks only and non-participants, I962 
Participation 
categories 
Individuals 
in the sample 
Percent of individ­
uals in the sample 
Visited at least one Iowa 
park 1.552 89.8 
Visited out-of-state parks 
only 135 7.8 
N on-recreatlonls ts 41 2.4 
Total 1.728 100.0 
The majority of those Included in the survey, 89.8 percent, 
visited at least one Iowa park. The remainder, 10.2 percent, 
either visited out-of-state parks only or did not participate 
in this form of recreation at all. This result is entirely 
consistent with what might be expected using the frame dis­
cussed earlier. 
Tables 9, 10, and 11 more clearly define the character­
istics of individuals in each of the participation categories.^ 
^The remainder of the tables In this chapter are based 
upon population values derived from the sample; that is, sample 
values were "jacked up" to Infer the population values. 
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Table 9* Percentage of individuals visiting at least one 
Iowa park or recreation area, by age group and sex, 
Iowa, 1962 
Sex 
<10 
Age groups 
10^ ^ 30^ 40- 50-
19 29 39 49 59 
60-70-
69 79 80 
Males 
Females 
Visitors 
(Percent) 
24.9 25.1 8.3 16.3 11.6 8.5 
27.7 22.4 8.7 16.6 10.7 6.5 
26.4 23.7 8.5 16.4 11.1 7.5 
2.6 2.7 0.0 
6.3 4.1 0.0 
3.0 3.4 0.0 
Table 10. Percentage of individuals visiting out-of-state 
parks only, by age group and sex, Iowa, I962 
Sex Age groups 
<10 
10-
19 
20-
29 
30- 40- 50-
39 49 59 
60-
69 
70-
79 80 
(Percent) 
Males 15.2 45.5 0.0 20.9 0.0 .9 17.5 0.0 0.0 
Females 11.6 28.6 5.5 43.8 0.0 7.2 0.0 3.3 0.0 
Visitors 13.1 35.8 3.2 34.1 0.0 4,5 7.4 1.9 0.0 
Table 11. Percentage of non-recreationists, 
and sex, Iowa, 1962 
by age group 
Sex Age groups 
<10 
10-
19 
20-
29 
30- 40- 50-
39 49 59 
60-
69 
70-
79 80 
(Percent) 
Males 25.3 29.0 4.7 1.6 0.7 32.4 0.1 4.4 1.8 
Females 25.7 18.1 2.9 1.4 4.7 33.5 5.4 0.0 8.3 
Visitors 25.6 22.8 3.7 1.4 3.0 33.0 3.1 1.9 5.5 
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According to Table 9. approximately half of those visiting at 
least one Iowa park are less than 20 years old. The Informa­
tion In Table 10 Is the majority of out-of-state visitors, 
approximately 80 percent, are in the age groups 10-19 and 
30-39. Table 11 Indicates more than 92 percent of the house­
hold members classified as non-recreatlonlsts are either less 
than 20 or more than 50 years old. Approximately 43 percent of 
the non-recreatlonlsts are over 50 years old. 
There may be some correlation between age groups. It 
seems reasonable to expect, for example, the high percentage of 
10-19 year olds recreating out-of-state only Is related to the 
high percentage of 30-39 year olds In this category. The 
premise is parents may dictate the choice by their children. 
Characteristics of Iowa Becreationists 
An Iowa recreatlonlst, within the scope of this analysis, 
is defined as an individual who made at least one trip to an 
Iowa park or recreation area during the time interval con­
sidered in the questionnaire. This section is a review of both 
the individual and household characteristics of these recrea-
tlonists. 
There is some evidence participation in outdoor recrea­
tional activity at state parks and recreation areas is a 
household affair. According to Table 12, approximately 25 per­
cent of those visiting Iowa parks at least once are heads of 
households. Nearly 74 percent are directly related to these 
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Table 12. Iowa recreatlonlsts. by sex and by relation to the 
head of the household, I962 
Sex 
Relation ' to the head of the household 
Total Head Wife Son® Daughter^ 
Other 
relative Others 
(Percent) 
Males 48.2 0.0 51.4 0.0 .4 0.0 100.0 
Females 1.5 44.5 0.0 51.2 2.8 0.0 100.0 
Total 24.6 22.5 25.4 25.9 1.6 0.0 100.0 
^Includes son(s)-In-law. 
^Includes daughter(s)-In-law. 
heads and 1.6 percent are relatives. This evidence, by Itself, 
Is not sufficient to Infer strongly outdoor recreation Is 
family oriented because family members may have participated at 
different times. This possibility Is considered In the trip 
characteristics section. 
Clearly the highest percentage of all recreatlonlsts, as 
Indicated In Table 13, are under 18 years old and, In this 
case, are not Identified with any particular occupation. 
Nearly 20 percent of all recreatlonlsts are classified as 
housewives, 0.7 percent are 18 years or older having no listed 
occupation and apparently 40 percent of all recreatlonlsts list 
occupations. From the table, 11.6 percent of all male recrea­
tlonlsts and 5*7 percent of all recreatlonlsts are listed as 
Class 1. In relative terms, this Is somewhat contrary to the 
thesis that farm people participate less In this form of 
Table 13• Iowa recreatlonlsts, by sex and by occupation class, I962 
Occupation class* 
Sex 0 1 2 3 4 5 6 7 8  9 XX YY BB 
(Percent) 
Males 9.2 11.6 7.3 2.5 3.3 9.2 6.4 1.2 0.5 2.6 1.0 0.0 45.4 
Females 4.3 0.0 0.2 3.3 1.7 1.6 0.2 1.5 0.0 0.0 0.5 38.2 48.6 
Percent of all 6.7 5.7 3.7 2.9 2.5 5.3 3.3 1.3 0.2 1.3 0.7 19.3 47.0 
^Occupations are classified as follows: 
Class Description 
0 Professional, technical and kindred workers 
1 Farmers, farm managers 
2 Proprietors (except farm) 
3 Clerical and kindred workers 
4 Salesworkers 
5 Craftsmen, foremen and kindred workers 
6 Operatives and kindred workers 
7 Service workers and private household workers 
8 Farm laborers and managers 
9 Laborers (unskilled) 
XX 18 years or over but no occupation given 
YY Housewife, no other occupation 
BB Under 18 years 
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recreational activity than do those In other occupations. 
Undoubtedly the predominantly rural environment In Iowa Is the 
basis for this finding. 
The highest percentage of Iowa recreatlonlsts, as Indi­
cated In Table 14, Is In Class 6, adults with children 1-15 
years old. More than 88 percent of the park visitors are 
Included In Classes 3 to 8: classes Including children. Single 
people and adults under 40 years of age make up the smallest 
percentage, by household type, of all recreatlonlsts. 
Table 14. Iowa recreatlonlsts, household composition by sex, 
1962 
Sex 0 1 2 
Household composition code^ 
3 4 5 6 7  8 Total 
Males 0.9 1.1 9.3 8.3 
(Percent) 
17.9 8.6 28.5 15.4 10.0 100.0 
Females 1.0 1.2 9.7 11.8 15.1 4.8 31.2 14.6 10.6 100.0 
Percent 
of all 1.0 1.2 9.5 10.0 16.4 6.7 29.9 15.0 10.3 100.0 
*The household composition code Is as follows: 
Code Description 
0 Single person 
1 Adult(s; only, male head 40 
2 Adult(s) only, male head 40 
3 Adult(s), children 5 
4 Adult(s), children 5-15 
5 Adult(s), children 16-20 
6 Adult(s), children I-I5 
7 Adult(s), children 5-15» 16-20 
8 Adult(s), children 1-20 
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Residence classes of Iowa recreationists, identified in 
Table 15. are defined as follows: 
Class Description 
1 Open country 
2 Rural place—population up to 2,500 
3 Urban place—population from 2,500 - 9.999 
4 Urban place—population from 10,000 - 49.999 
5 Urban place—population of 50,000 or more. 
Table 15. Iowa recreatlonlsts, household composition by 
residence class, I962 
Household Residence class 
composition 1 2 3 4 5 Total 
Single person 2.6 0.1 
(Percent) 
0.0 61.5 35.8 100.0 
Adult(s) only, <40® 0.0 15.6 10.0 32.6 41.8 100.0 
Adult(s) only,>40^ 16.7 26.4 12.2 6.6 38.1 100.0 
Adult(s), children <5 49.1 9.4 5.3 22.3 13.9 100.0 
Adult(s), children 5-15 26.5 4.3 24.7 6.3 38.2 100.0 
Adult(s), children 10-20 28.5 24.7 5.2 25.1 16.5 100.0 
Adult(s), " <5. 5-15 9.6 25.1 30.4 
CM 0
 24.7 100.0 
Adult(s), children 5-20 34.1 8.3 7.0 21.3 28.3 100.0 
Adult(s), children 1-20 15.2 11.4 65.1 1.9 6.4 100.0 
Percent of all visitors 22.5 15.9 23.0 13.0 25.6 100.0 
81 
Head of household less than 40 years old. 
^Head of household more than 40 years old. 
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The highest percentage of all park visitors, 25.6 percent, 
reside in urban places of 50,000 or greater population. Evi­
dence in Table 15 suggests 38.4 percent live in open country 
or small rural communities, somewhat of a surprising statis­
tic. However, as might be expected, a majority of the recrea-
tionists considered, 61.6 percent, reside in urban places. 
Nearly half of all recreationists visited only one park in 
Iowa. This finding, in Table l6, indicates these individuals 
have a preference for a particular site or, more likely, they 
take advantage of the nearest recreation opportunity. This 
point will be pursued further in the discussion on trip charac­
teristics. As expected, the percentage of all recreationists 
visiting different parks declines as the number of different 
parks increases. There is some variation, however, in this 
percentage when household composition classes are compared. 
Single people, a small segment of all recreationists as indi­
cated in Table 14, apparently do not "shop around" as much as 
do those in the adults with children, and adults only cate­
gories. Adults less than 40 years old, a small part of the 
recreational population, are the only group to extensively use 
the park system; 12.5 percent of this group visited six or more 
parks. The remainder of the groups listed in Table 16 tends 
to conform to the pattern shown for all visitors. 
Table 16. Iowa recreatlonlsts, nimber of different parks visited by household 
composition, 1962 
Household Number of different parks visited 
composition 1 only 2 3 4^6 6 Total 
(Percent) 
Single person 38.3 26.3 34.4 1.0 0.0 0.0 0.0 100.0 
Adult(s only,<40 41.6 13.1 22.1 10.7 0.0 0.0 12.5 100.0 
Adult(s only, >kO 73.1 16.0 6.9 3.4 0.1 0.2 0.3 100.0 
Adult(s , children < 5 10.5 68.0 7.7 0.5 2.4 0.4 0.5 100.0 
Adult(s , children 5-15 46.9 38.1 7.7 1.4 2.6 2.6 0.7 100.0 
Adult(s , children 16-20 73.1 10.9 5.1 8.0 2.7 0.2 0.0 100.0 
Adult(s , children <5, 5-15 45.2 19.3 29.3 5.3 0.7 
CM O
 0.0 100.0 
Adult(s , children 5-20 57.8 22.8 15.8 3.1 0.5 0.0 0.0 100.0 
Adult(s , children 1-20 78.9 16.1 3.4 1.0 0.6 0.0 0.0 100.0 
Percent of all visitors 52.9 26.6 15.i 3.4 1.2 0.5 0.3 100.0 
93 
Trip Characteristics 
This section deals only with trips by recreationists to 
Iowa state parks, natural lakes, rivers or historical sites. 
Data used in this analysis were taken from Sections I, IV, and 
V of the questionnaire. This information was coded by trips-
there were 3,203 observations for the 4l6 household units 
responding. 
Reading down columns in Table 17* the elements reflect the 
percentage of all trips, by household size, that included the 
indicated number of members in the car. For example, 16.7 per­
cent of all trips made by recreationists in household size 2 
involved only one member of the household. About 83 percent 
involved both members. The magnitude of diagonal elements 
suggests outings to various sites considered tends to be a 
family affair. With the exception of household sizes of 6 and 
8, the majority of trips included the entire family. This 
finding supports inferences drawn from Table 12. A possible 
inference for this study is the relevant economic unit of 
analysis, with respect to this type of recreational activity, 
is the household. 
For sample design purposes, recreation sites in Iowa were 
classified in the pilot survey as follows : 
Class I - those sites offering swimming, boating, camp­
ing and outstanding service qualities. 
Class II - those sites offering swimming, boating, no 
camping, 
Table 17. Nimber of household members by number of household members In the car per 
trip. In percentages. Iowa, 1962 
Per­
cent 
Number of members in the household ©f 
2 3 4 5 6 7 8 9 10* all 
(Percentage of all trips) 
1 100.0 16.7 19.0 5.1 6.7 45.5 12.8 22.3 0.7 0.1 19.3 
2 83.3 24.0 12.6 5.7 12.9 2.1 26.3 0.0 0.1 21.3 
3 57.0 13.3 4.5 1.7 1.9 0.0 0.0 0.0 17.1 
4 69.1 14.0 2.6 3.2 2.8 0.1 0.0 17.3 
5 69.1 4.3 13.5 2.3 0.0 1.0 10.5 
6 33.0 2.3 2.8 0.0 0.0 4.8 
7 64.2 1.3 8.9 0.7 7.1 
8 42.2 15.7 0.0 0.8 
9 74.5 1.4 0.4 
10 96.8 1.3 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Number of 
household 
members 
in the car — 
per trip 1 
*Ten or more members. 
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Class III - those sites offering swimming, boating 
and camping. 
Class IV - sites of scenic and educational Interest, 
Class V - sites of historical interest, and 
Class VI - sites of scientific and educational interest. 
These classifications were developed by the Statistical 
Laboratory in collaboration with the Conservation Commission 
(30). The 1962 survey also included information on visits to 
rivers and other special recreational sites. Therefore, the 
following classes were added to the above : 
Class VII - lakes and rivers not specified as state 
parks or recreation areas, 
Class VIII - special attractions such as Amana Colonies, 
Little Brown Church, etc. 
To evaluate trip characteristics with respect to distance 
and site classes, consider Table I8, a summary of the percent­
age of trips to the various site classes by the distance from 
the visitor's residence to the site. 
As might be expected, the highest percentage of all trips, 
33«9 percent, are made within one to 10 miles of home. The 
percentage of all trips originating from the next four distance 
ranges, while lower than the first, do not vary significantly. 
However, comparing the eight site classes, there is a high 
degree of variance in the percentage of trips by distance 
zones. One possible explanation is that the difference in 
characteristics of sites in various classes leads to a 
Table 18. 
Distance 
to 
site 
Percent of trips to Site Classes I - VIII by distance to the site, 
Iowa recreatlonlsts, I962 
Percent of trips to site class 
II III IV VI VII VIII 
Percent 
of all 
trips 
1-10 
10-19 
20-29 
30-49 
50-99 
100 
Total 
15.1 
27.8 
13.3 
9.0 
19.8 
15.0 
100.0 
16.8 
54.0 
15.8 
2.4 
3.8 
7.2 
100.0 
24.8 
6 . 1  
33.8 
18.7 
13.5 
3.1 
100.0 
40.9 
26.1 
6.3 
15.3 
7.6 
3.8 
100.0 
95.3 
0 . 0  
0 .0  
0.0  
3.7 
1.0 
100.0 
12.0 
32.1 
0 . 0  
13.5 
0 .0  
37.6 
100.0 
46.1 
8.0  
2 .8  
2 .6  
30.5 
10.3 
100.0 
33.2 
12.2 
0 . 8  
0 . 0  
30.6 
23.2 
100.0 
33.9 
14.0 
16.0 
11.7 
17.6 
6.8  
100.0 
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difference In geographical appeal. For example. Class I sites 
are of high scenic quality and offer camping, swimming and 
boating while Class II sites are not necessarily outstanding 
scenic attractions and offer only swimming and boating. The 
percentage of trips by origin to Class I sites Is, relative to 
Class II, uniformly distributed Indicating perhaps that Class I 
sites may have regional appeal while Class II sites may have 
primarily local appeal. 
The Information In Table 19 essentially duplicates 
Table 18. This summary Is Included, however, because It Iden­
tifies use patterns of classes by governmental unit. The 
Implication, with respect to recreational planning, might be 
that some types of facilities such as those In Class V, where 
95*3 percent of all trips originated In the same county, have 
primarily a local appeal. Therefore, these sites should pos­
sibly be maintained by local agencies. On the other hand, the 
percent of all trips to Class I (53.5 percent), to Class III 
(70.8 percent), and to Class VI (88.0 percent) areas originat­
ing from other counties suggests sites In these classes may be 
of at least regional significance and therefore should be 
regionally or state supported. Trip characteristics of users 
may therefore serve as a basis for determining jurisdiction 
over recreation sites. 
As shown In Table 20, the majority of trips by Iowa 
recreatlonlsts are to Class III (36.4 percent) and Class IV 
(20.3 percent) sites and to lakes and rivers not specified as 
Table 19. Percent of trips to Site Classes I - VIII by location of residence 
with respect to site 
Location of 
residence with 
respect to 
site 
Percent of trips to site class 
Per­
cent 
of 
all I II III IV V VI VII VIII 
Same county 46.5 64.3 29.2 51.6 95.3 12.0 53.5 45.5 44.0 
Adjacent county 21.5 26.8 52.1 37.2 0.0 50.4 6.6 0.8 31.4 
Other 32.0 8.9 18.7 11.2 4.7 37.6 39.9 53.7 24.6 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Table 20. Percent of trips by household composition classes 1-8 to Site Classes 
I - VIII, Iowa, 1962 
Site 
Class 
Percent of trips by household composition class Percent 
of all 
trips 0 1 2 3 4 5 6 7 8 
I 15.9 0.5 11.7 5.1 11.4 19.3 6.3 11.1 7.2 9.8 
II 1.2 4.5 2.5 1.5 1.6 4.1 2.0 2.4 0.7 2.2 
III 22.9 51.6 50.9 34.9 32.5 26.3 47.2 21.2 47.2 36.4 
IV 25.0 43.2 23.6 10.8 17.5 33.0 22.7 15.3 16.2 20.3 
V 0.0 0.0 0.1 0.2 0.1 0.0 0.1 5.4 0.1 1.0 
VI 0.0 0.0 0.0 0.9 0.5 0.0 0.2 1.2 0.0 0.4 
VII 35.0 0.2 10.3 46.0 36.3 17.1 21.3 43.4 24.7 29.5 
VIII 0.0 0.0 0.9 0.6 0.1 0.2 0.2 0.0 3.9 0.4 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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State parks or recreation areas, that Is, Class VII (29.5 per­
cent) . There appears to be little difference between house­
hold composition classes in the distribution of trips over the 
site classes. 
The evidence in Table 21 is approximately 2? percent of 
all households made only one trip to Iowa parks and recreation 
areas, 22 percent made two trips and approximately 14 percent 
made three trips during the sample time interval. Nearly 
17 percent of all households considered made six or more trips 
to parks. The highest number of trips made was 96. In 
general, the percentage of households participating declines as 
the number of trips increase—not a surprising trend. 
An a priori deduction would be that as family size 
increases, the number of trips taken declines. Data in Table 21 
would not necessarily support this deduction. A relatively 
high percentage of households from one through eight members 
take eight or more trips per season. The majority of house­
holds of size seven and eight takes five or more trips. On the 
other hand, households of size nine and 10 tend to visit parks 
only once or twice per season. 
In summary, it is difficult to typify Iowa recreationists. 
However, the Information presented in sections 1 and 2 does 
serve to amplify several notions with respect to these charac­
teristics. The evidence is that outings to parks, recreation 
areas, national lakes and rivers are primarily household 
affairs. This inference is the basis for developing a sector 
Table 21. Percent of household making one or more trips, by household size, 
Iowa, 1962 
Number Household size 
Percent 
of all 
trips by 
01 
trips 1 2 3 4 5 : 6 7 8 9 10 
House­
holds 
1 37.9 48.8 32.5 18.7 
(Percent) 
8.3 45.3 0.0 17.7 47.4 0.5 27.4 
2 29.5 22.9 15.1 20.5 22.3 22.9 15.1 7.2 21.2 97.3 22.0 
3 0.0 8.0 11.6 15.6 36.3 9.4 10.1 19.1 0.0 0.0 13.8 
4 2.3 7.3 10.5 21.9 16.1 1.2 3.2 0.0 24.4 0.0 11.0 
5 0.0 2.7 2.4 10.9 3.1 6.7 49.7 41.5 0.0 0.0 9.2 
6 or 
more 
40.3 11.3 27.9 12.4 12.9 14.5 21.9 14.5 7.0 2.2 16.6 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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of the model on the household unit. Some Information reviewed 
in this section also suggests recreationists have a preference 
for sites having certain recreation possibilities. And the 
number of household members and the distance to the site may 
influence the number of trips. These characteristics are con­
sidered in the development of the model described in Chapter 5« 
Why Iowa Recreationists Do Not Visit 
State Parks More Frequently 
This section is based upon information obtained in ques­
tion 4 of Section IX of the 1962 survey questionnaire. There 
were 4l6 observations, corresponding to the number of household 
units in the sample. 
As shown in Table 22, the first reason given most often for 
not visiting Iowa parks more frequently is "too busy." Approx­
imately 44 percent of the respondents answered they didn't have 
sufficient time for more visits because 1) the head of the 
household worked, 2) too busy at home. 3) husband isn't home 
enough and 4) summer school. The majority of respondents in 
urban places of more than 50,000 population gave this as the 
first reason for not participating more. "Not interested" 
(18.4 percent) and "Health" (I6.5 percent) were, in order, the 
other more popular first reasons given by all respondents. 
More than 9 percent of the respondents suggested they did visit 
parks often and, therefore felt this was the reason they didn't 
visit even more frequently. Only 3«7 percent of all respondents 
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Table 22. First reason for not visiting Iowa parks more 
frequently, by residence class of respondents, I962 
First reason 
for not visiting 
more frequently 
Residence class Percent 
of 
all 1 2 3 4 5 
Did go a lot 6.1 10.8 
(Percent) 
18.0 9.4 6.1 9.4 
Too busy 41.4 36.0 44.3 36.9 52.6 43.6 
Not interested 20.1 19.0 1.5 34.7 17.8 18.4 
Financially unable 2.1 0.0 0.0 2.9 2.5 1.6 
Health 27.9 17.9 27.3 11.8 2.6 16.5 
No transportation, 
too far 0.2 0.2 0.0 0.0 5.0 1.5 
Prefer other alter­
natives^ 2.2 2.2 2.7 3.3 12.0 5.3 
No boating facilities 0.0 0.0 0.5 0.0 0.0 0.0 
Parks too crowded® 0.0 13.9 5.7 1.0 1.4 3.7 
Respondents stated they preferred to stay home; didn't 
care for picnics: didn't like outdoors and crowds; more 
Interested In TV; not camp-minded; etc. 
^Respondents preferred city parks or had their own 
cabins on a lake. 
^Respondents stated parks were too crowded ; poor park 
conditions; mosquitoes; snakes; no fish; not enough swimming 
and water skiing facilities. 
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suggested, as their first reason, parks were too crowded or 
in poor condition. 
As shown in Table 23. approximately 37^ of all respond­
ents indicated that, secondly, they did not visit more fre­
quently because they were unable financially. More than 
31 percent suggested park conditions influenced their decisions 
not to visit parks and recreation areas more frequently—a 
considerable increase above those suggesting this as the first 
reason. An inference from this finding might be the quality 
of parks, while not a major determinant of its level of use, 
is a variable in the decision process of users. 
Considering individual residence classes, the majority of 
respondents from Classes 3 ®nd 5 indicated their financial 
situation was the second reason for not visiting more fre­
quently. Respondents from Classes 1, 2, and 4 indicated the 
condition of the parks was the major second reason for not 
increasing their frequency of participation. 
Suggestions for Improvement and General 
Criticisms of Iowa State Parks 
Respondents were asked, in question 5 of Section IX, to 
list any suggestions for Improvement or general criticisms of 
the state parks they visited. This brief section summarizes 
these items by category. It should be noted many of the criti­
cisms and suggestions are closely related to the condition of 
the park as a reason for not visiting more frequently. 
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Table 23. Second reason for not visiting Iowa parks more 
frequently, by residence class of respondents, I962 
Second reason 
for not visiting 
more frequently 
Residence class 
Per­
cent 
of 
1 2 3 4 5 all 
Too busy 0.0 0.0 
(Percent) 
8.6 0.0 0.0 1.5 
Not interested* 15.9 3.0 0.0 4.1 11.0 6.1 
Financially unable 0.0 0.6 88.5 23.5 ^ 63.4 37.2 
Health 8.2 9.4 0.0 10.2 16.5 9.7 
No transportation, 
too far 0.0 3.3 0.0 2.0 0.0 1.3 
Prefer other alter-
natives® 0.0 0.0 0.6 13.9 0.0 3.0 
Rather drive around 0.0 31.6 2.3 0.0 3.1 9.3 
No boating facilities 0.0 0.0 0.0 0.0 2.6 0.7 
c 
Parks too crowded 75.9 52.1 0.0 46.3 3.4 31.2 
Total 100.0 100.0 100.0 100.0 100.0 100.0 
*Same as in Table 22. 
^Same as in Table 22, 
^Same as in Table 22. 
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Respondents were given the opportunity to list several 
criticisms or suggestions, however, most listed only one. 
Therefore, Table 24, summarizing first responses by residence 
class, will serve as a general indicator of user attitudes. 
An extremely high percentage of respondents, 84.6 percent, 
suggested first that the state parks they visited could be 
improved by expanding facilities. Only 11 percent suggested 
first there was a need for better maintenance or services. The 
remaining 4.4 percent, as a first statement, had a general 
criticism of the parks they visited. The implication of these 
findings is, of course, that a majority of state parks and 
recreation area users feel that the Conservation Commission 
should expand or improve state parks and recreation areas. A 
central theme of this study is the analysis of the interaction 
between investment in recreational facilities and the use level 
of that facility. 
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Table 24. First suggestion for improvement or general criticism 
of Iowa state parks, by residence class of respond­
ents, 1962 
First suggestion or 
criticism 
Residence class 
Percent of 
all making 
this sug­
gestion or 
criticism 1 2 3 4 5 
Expand facilities® 98.4 
(Percent) 
70.0 30.7 00
 
00
 
8 87.5 84.6 
Better maintenance 
or services^ 0.0 27.1 45.3 6. 8 12.5 11.0 
General objections® 1.6 2.9 24.0 4. 4 0.0 4.4 . 
Total 100.0 100.0 100.0 100. 0 100.0 100.0 
Suggestions for expanding facilities Included: adding to 
recreation areas, adding electric outlets, showers, laundry 
facilities, tables, wash rooms, cabins, playground equipment, 
refreshment stands, zoo for children, service dump for trailers, 
etc. 
^Suggestions for better maintenance or services included; 
clean up and repair present facilities, repair roads, provide 
Information such as directional signs to the park and trail 
signs, keep camp open longer, provide firewood, spray for 
Insects, rat control, prohibit alcoholic drinks in parks, etc. 
^Examples of general criticisms are: objects to boat laws, 
fish not stocked heavy enough, charge too much for electricity, 
swimming fee unreasonable, speed limits around camp areas are 
too high, custodian does not relay phone calls, etc. 
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CHAPTER V. MODEL FORMULATION 
Introduction 
The primary purpose of this study is to simulate the 
actions of and the interactions among three different economic 
units: the Parks Section of the Iowa Conservation Commission, 
users of Iowa's parks and recreation areas, and the Iowa leg­
islature. It is therefore constructed with three components 
conforming to these three economic units. The first section of 
this chapter is devoted to outlining, in terms of a two-park 
case, the logical sequence of the model. The second section 
summarizes the data sources used and the procedures followed in 
quantifying relationships among the three components. 
The Basic Model 
A major premise of this study is the investment decision 
process of the Parks Section exhibits an information-feedback 
effect. Specifically, investment by this public agency in a 
particular site will influence the use level of that site and 
will in turn influence future investment decisions. To 
identify this effect in the following discussion of the model, 
consider a time interval of one year, beginning opening day of 
the park season and ending the day before the next park season. 
Implicit in defining this time interval is the assumption that 
site use in a given year t occurs on facilities available at 
the end of year t-1. This assumption is consistent with the 
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Parks Section practice of scheduling major construction or 
maintenance projects for the off-season. 
A flow diagram of the two-park model Is presented as 
Figure 15. Dotted lines with directional Indicators represent 
the flow of Information from one component to other components. 
Solid lines trace the flow of resources from the source to 
utilizing units. This flow Is regulated by the decisions of 
the Parks Section. The decision-making process Is represented 
by the symbol . Circles In the flow charts are auxiliary 
variables, the value of each being exogenously determined. 
Determination of the level of use of parks and 
recreation areas 
The first step In solving the model Is the determination 
of use levels for Parks 1 and 2 during year t. These determin­
ations are based upon information about the household levels of 
use and participation rates for each park. As Indicated in 
Figure 1$, a household's park use level is influenced by the 
socio-economic characteristics of the household, the distance 
to and the quality of the park, and the distance to and the 
quality of the nearest alternative park. Logically, a house­
hold's use of a particular park (e.g.. Park 1) will be greater 
the closer they live to the park, the higher the quality of 
Park 1, and the greater the distance to Park 2. However, the 
quality of Park 2 may dampen the use of Park 1 if, over time, 
the quality of Park 2 increases relative to Park 1. Increased 
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quality of an alternative site overcomes some friction result­
ing from distance to the site. 
The forms of the household level of use equations for 
Parks 1 and 2 are given as equations 5»1 and 5«2. 
^ + \ ( th )  •  '5-1' 
Xe = « + - bgfDjJ + bjfDj) + (5.2) 
where; t^^il ~ man days use of Park 1 by household i 
in distance zone z, time period t, 
t^^i2 ~ man days use of Park 2 by household i 
in distance zone z, time period t, 
= all socio-economic variables, 
D = the midpoint of the distance zone around 
each park, 
z = the distance zone designations (1, 2, 3. 
5 .  6 ) ,  
= distance from Park 1 to alternative Park 2, 
= distance from Park 2 to alternative Park 1 
Di = for the two-park case , 
QSj = quality index for Park 1 as computed using 
equation (3.1). 
Q8g = quality index for Park 2 as computed using 
equation (3.1), 
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t = current year, 
t-1 = previous year. 
Distance zone mid-points are used, in lieu of an average 
distance traveled for all households, as a means of more accu­
rately specifying the relationship between the level of use of 
a park j by household 1, and the distance to the park. Ranges 
for these zones, the mid-points specified, and the zone desig­
nation are listed in Table 25. 
Given the quality rating of each park, the distance 
between the parks, and the value of socio-economic variables, 
these household level-of-use equations may be solved for each 
of the mid-points specified. These solutions are estimates of 
the annual man-days use of each park by an average household 
unit residing in each of the distance zones. To estimate the 
annual man-days use of Parks 1 and 2 generated within a dis­
tance zone, each and value is multiplied by the 
corresponding member of households in the zone using the park. 
Specifically, 
(5-3' 
where; PR^ = the number of households in zone z of 
Park 1 using Park 1, 
the number of househi 
Park 2 using Park 2. 
PRg = seholds in zone z of 
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Table 25. Distance zone definitions and mld-polnts of 
distance zones 
Zone Range In Mld-polnt In 
designation miles miles 
1 0 < distance <10 5 
2 10^distance <20 15 
3 20 distance < 30 25 
4 30"^distance <50 40 
5 50<distance <100 75 
6 100 ^  distance 125 
The total level of use of the parks Is then the sum of 
levels of use by zone for each park. That Is, 
t"'.! = + + Xi- '5.S) 
t"'.2 - Xz + t"'!2 + + <5-«' 
Values ^LU ^ and ^LU g correspond to the level of use for 
Parks 1 and 2 Indicated In Figure 15. 
Determination of maintenance and capital Improvement funds 
The next step Involves an estimation of the park mainte­
nance and capital Improvement budget for year t. As Indicated 
In Chapter 3* all capital Improvement funds received by the 
Division of Lands and Waters for the Parks Section are appro­
priated by the state legislature and matched by federal funds. 
State appropriations for this purpose are assumed to be 
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exogenously determined while federal appropriations are assumed 
to be a function of the state's contribution. The sequence of 
equations for computing a capital improvement budget in the 
model is as follows : 
jSA = bg (5.7) 
jFA = by (^SA), (5.8) 
^CIPB = bg (jSA + jPA), (5.9) 
^CIP-I = b^ (^CIPB), (5.10) 
where: j = the current biennium, 
j-1 = the previous biennium, 
SA = state appropriations for all capital improve­
ment purposes, 
FA = federal appropriations for all capital 
improvement purposes, 
CIPB = capital improvement appropriations to the 
Division of Lands and Waters for year t, 
CIP-I = Capital Improvement Fund I (as defined in 
Chapter III). 
The basic model is confined to the analysis of allocating 
CIP-I resources. As indicated earlier, CIP-II funds are 
devoted to land acquisition and the subsequent development of 
new parks, to be considered later in an expanded version of the 
basic model. CIP-III funds are allocated to other subdivisions 
within the Commission. 
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The park maintenance budget has elements both endogenously 
and exogenously determined. Estimation of revenue generated 
within the park system depends upon information about the level 
of use of all parks. This is depicted in Figure 15 as a flow 
of information from the park level of use solutions to the park 
maintenance budget component. Legislative appropriations for 
maintenance are determined as a time trend, and are therefore 
not affected by other variables in the model. The form and 
sequence of equations for estimating this budget are as 
follows: 
where: SPPA = state park and preserve appropriation for 
maintenance and overhead costs, 
CR = concession revenue, 
CA = number of campers, 
= camping fee per individual, 
CAR = camping revenue, 
MISCR = miscellaneous revenue. 
tSPPA = bp (t_i8PPA), 
^CH = a + bjo (jLU..). 
^CA = a + bj^Q ( .. ), 
^CAR = ^CA . P]^, 
^MISCR = a + bj2 (t^U..), 
^SPPB = ^SPPA + ^ CR + ^CAR + ^MISCR 
^PMB = bj2 (^SPPB), 
(5.11) 
(5.12) 
(5.13) 
(5.14) 
(5.15) 
(5.16) 
(5.17) 
116 
SPPB = total state parks and preserves budget, 
PMB = parks maintenance budget. 
Concession revenue includes revenues from boat dock, 
cabin, lodge, and group camp rentals, the sale of wood and 
equipment, and refunds or returns from other minor sources. 
Coefficient b^^ is the fraction of the park and preserve budget 
allocated for maintaining state parks and recreation areas. 
The remainder of the state parks and preserves budget is 
retained to cover administrative and technical overhead costs, 
and for the maintenance of state preserves. 
The decision process 
So far the model has considered two of the three economic 
units mentioned earlier. The first solution sequence yielded 
estimates of the use levels of Parks 1 and 2. Phase 2 involved 
the estimation of the supply of funds for improving and operat­
ing these parks. The third phase of the sequence encompasses 
the decision process of the Parks Section and the subsequent 
determination of the effects of these decisions on future use 
levels of Parks 1 and 2. In Figure 15 the solid directional 
lines from the budget and fund levels through the symbol % 
represents this allocative process. 
As indicated in the flow chart, the decision process 
incorporates information derived in Phase 1 plus information 
on park supply characteristics. Supply characteristics are 
the number and total investment to date in selected facilities 
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(INVj), the size of activity areas within the parks (AREAyj), 
and the quality (QSj), adaptability to further development 
(APDSj), and possibility of expansion (POESj) scores of the 
parks.1 By definition, this information reflects t-1 con­
ditions or, specifically, conditions just before the current 
park season. Because the two sources of funds are restricted 
by the legislature to specified purposes, the decision process 
considers these major purposes separately. 
Determination of maintenance expenditures Figure l6 
outlines the general flow of the maintenance budget allocation. 
Repair and replacement requirements are estimated for 13 cate­
gories of facilities by a set of equations of the form 
tBBfj = bf't-lIWfj)' (5-18) 
where: RR = repair and replacement requirements, 
f = type of facility, 
j - park, 
b = depreciation + maintenance repair rate, 
IN = total investment through t-1 in facility f. 
The use of equation 5«IS to estimate repair and replace­
ment requirements is based on the assumption the Parks Section 
attempts to at least maintain the capital stock of a park over 
time. The coefficient b^. represents the annual share of esti­
mated depreciation and maintenance repair charges over the 
^The ADFS and POES variables are defined in Chapter 3, 
Figure 13. 
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life of the facility. It is further assumed the depreciation 
charge for each facility, when accumulated over the life of 
that facility, will cover its replacement cost. Admittedly 
this equation will not yield a realistic time series of 
charges, but will instead distribute these charges evenly over 
time. In the aggregate, however, this equation should estimate 
the total system requirement for repair and replacement because 
significant requirements at some parks will be offset by low or 
zero requirements at others. 
Labor requirements are estimated using an equation of the 
form 
= a + j) + . (5.19) 
where: LR = labor requirements, 
LA = land area, 
LU. = level of use, 
j = park. 
The estimation of labor requirements by parks using 
equation 5*19 is consistent with the criterion outlined in 
Chapter III. These requirements include labor for operating, 
policing, and supervising parks. 
The total maintenance requirement by park ( MR ), as 
t J 
indicated in the chart, is the sum of solutions to equations 
5.18 and 5•19» The total requirement for the system is the 
sum of all park requirements. The symbol () represents a 
simulation of the balancing process undertaken by park 
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administrators. If total system requirements are greater than 
the park maintenance budget, it is assumed the labor require­
ment for the park having the lowest level of use is eliminated. 
This essentially represents a decision, given budgetary con­
straints, to provide the labor services to the larger, more 
intensively used parks at the expense of smaller, less inten­
sively used sites. This seems to be a logically sound premise 
since little used parks will require considerably less man­
power for policing and, in most cases, little or no manpower 
for supervision relative to requirements for more popular 
parks. 
After eliminating the labor requirement for the park with 
the lowest level of use, the requirements by park for the 
system are recomputed. These requirements are again checked 
against the budget, if the total requirements are still greater 
than the budget, the labor requirement for the park having the 
next lowest level of use is eliminated. This procedure con­
tinues, eliminating the labor requirement of parks in ascending 
order of their level of use, until total requirements are less 
than or equal to the budget. After the budget is balanced the 
remaining requirements become the actual expenditures ( ME ). 
t J 
Classes of capital improvement requirements The deci­
sion making process with respect to capital improvement fund 
allocation is somewhat more complex. There are essentially 
three classes of capital improvement expenditures: 1) Expend­
itures for the development or expansion of recreation activity 
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areas, 2) expenditures for land acquisition for the purpose of 
expanding a site, and 3) expenditures for addition of basic 
facilities such as shelter, latrines, and parking lots. Deter­
mining requirements for each class, balancing the budget, and 
the subsequent specifying requirements as investments are out­
lined below. This sequence of events corresponds to a simu­
lation of the investment decision process. 
Determination of activity area capital improvement 
requirements Figure 17 outlines the sequence of decisions 
for determining activity area requirements.^ Information of 
^_^AFDSj, ^^j^POESj, and ^LU.^ are the basic 
inputs for this solution. Activity capacities are computed 
using equations 3*3 to 3*6. Total capacity is the sum of 
activity capacities. Park intensity of use, as defined in 
Chapter 3. is estimated using equation 3.8. 
Three evaluations are made to determine if a park should 
receive capital improvement funds. First, if . -BPS. > 18 
fc-i J 
this park is removed from further investment consideration. A 
park having a recreation possibility score of from 18 to the 
maximum (20), by definition, must offer most of the recreation 
possibilities listed in Figure 13 and these activity areas must 
be well developed. Logically, there is little need for invest­
ing capital improvement funds to further develop these areas. 
The activity areas considered are picnic and camp 
grounds, beaches, boat landings and trails. 
I 
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As pointed out later, the recreation possibility score of a 
park may fall below 18, thereby making the park eligible for 
later capital Improvement investment consideration. 
The second evaluation involves a comparison of the parks' 
intensity of use with a subjective standard. The intent of 
this phase of park evaluation is to eliminate from investment 
consideration any park not having at least a minimal "'level of 
use relative to its rated capacity. Specifically, if a park's 
capacity greatly exceeds its level of use, there is little need 
for further expansion of the activity areas within the park. 
This evaluation criterion will tend to limit consideration of 
the very low use level parks. 
The final evaluation requires, for capital improvement to 
be possible, the park must have some adaptability to develop­
ment within the present boundaries. This requirement is some­
what of a truism since it suggests that to invest, it is first 
necessary to have the opportunity to invest. 
These three evaluations simulate the decision process in 
selecting possible investment opportunities. If a park is 
eliminated in any of the three stages, the current year's 
activity area requirement for that park is set equal to zero. 
For those parks selected, the next step, as indicated in the 
flow chart, is the computation of activity area standards. The 
general equation used, given the park classes listed in 
Table 26, is of the form. 
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Table 26. Park classification definition 
Level of use (^LU.j) 
Class (m) Man days use per year 
1 <50,000 
2 50,000 - 100,000 
3 >100,000 
• tW.j. (5.20) 
where; j = park, 
y = activity designation as defined in Chapter 3, 
m = park class based upon level of use, 
LU = level of use as defined in equation 5*5» 
SDyjj^ = activity area standard per man day use for 
parks In class m 
ARSy = standard activity area size, activity y. 
Derivation of the values and reasons for developing 
these standards for the three use level classes will be dis­
cussed in the descriptive and estimation procedures section. 
The solution to equation 5«20, ^ARSyj, refers to the size of 
activity area y subjectively required to support a given level 
of use of park J. Picnic and camp areas are listed in acres, 
beach and boat landing areas in square feet and trails in 
terms of miles. 
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The decision on which activities receive capital improve­
ments is based upon the relative activity recreation possibil­
ity scores. As indicated in the diagram, the activity selected 
is the one having the minimum score given; 0 <C^^^scoTe^2,  
As defined in Figure 13. Chapter III, a score of 0 indicates 
the necessary features and/or facilities are not available to 
support an activity. Restricting consideration to values 
greater than 0 rules out the possibility of investing in non­
existent activities. An activity score of 2 suggests the 
activity area offers good to high satisfaction to users. The 
condition that selected scores be less than 2 limits consider­
ation to those areas deemed less than satisfactory. 
Having selected the activity on this basis, the activity 
requirement is determined in the following manner: 
If(DDyj)» %!) GO TO 5.25. (5.22) 
= "16 ' '5.23) 
GO TO 2nd minimum or stop, (5.24) 
^AABEAyj = X^, (5.25) 
• '5.26) 
where; ^ARSyj = solution to 5.20, 
AREAy = activity area size, activity y, 
DDy = difference in standard activity area and 
existing activity area size. 
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ARy = activity y capital improvement requirement, 
ACy = average cost of developing 1 unit of 
activity area y, 
AAEEAy = magnitude of the recommended addition, in 
physical terms, to ^_j^AREAyj, 
Xy = the difference necessary before expansion 
of ^_^AREAyj is considered, 
2 Xy = increment added to ÂREÂy when expansion is 
recommended, 
j - park, 
y = activity. 
Equation 5*21 defines the difference between a particular 
activity area size recommended for park j and the area size 
t-1. If, as given by equation 5.22, this difference is greater 
than some specified value, Xy, it is assumed inadequate 
activity space is the reason for the activity score of less 
than 2. In this case, plans are made to add Xp to the relevant 
activity area. The capital improvement requirement for this 
purpose is estimated by equation 5*26. 
Alternately, if the difference DDyj is not greater than 
Xy, it is assumed that conditions within the specified activity 
area cause the activity score to be less than 2. Therefore, 
the model calls for a capital allocation for the Improvement 
of this area. This requirement is determined by equation 5.23 
relating the improvement cost to the estimated development 
capital already invested. 
127 
The distinction between the two types of requirements is 
based on the premise that the scoring system considers both the 
quantity and the quality of the activity area. There is a 
strong possibility a park may have ample camping space, for 
example, but the corresponding facilities on the camp ground 
may not be adequate or the facilities may be substandard. The 
parks section normally would not recommend investment in a 
camp ground if DDgj is relatively small, thus the need for the 
limit Xy. In addition, they have not, in the past, undertaken 
extensive activity area developments at a site in one year. 
Instead they have tended to develop these areas gradually over 
2 
time. The specification of an Xy value serves as a control in 
approaching this practice. 
As illustrated in Figure 17, the next step is the selec­
tion of the second minimum score from the n-1 alternatives. 
The procedure for determining requirements for the second 
activity is identical to that described above. This considera­
tion of two activities in one time period appears to be most 
nearly consistent with past Parks Section practice. The total 
activity capital improvement requirement for a park 
is then specified as the sum of the two requirements computed 
above. 
Determination of land acquisition and facility addition 
requirements The procedures for determining capital 
improvement requirements for land acquisition and for adding 
facilities closely parallel, but are much less complex, than 
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those for estimating activity requirements. Figure 18 outlines 
the general procedure for deriving land acquisition require­
ments. In this case, the criterion for proceeding to the land 
acquisition requirement determination is that ^_^AFD8^ <^2 and 
^ ^POESj^l. This criterion forces the internal development of 
the park before land acquisition is allowed. Assuming develop­
ment has occurred to the point where there is less than fair 
adaptability to further development, and that there exists a 
greater than poor possibility of expansion, the land acquisi­
tion requirement is computed using the following equation: 
^LAABj = biylt.iLAj) ACj^, (5.27) 
where: LAAB = land acquisition requirement, park j, time t, 
LA = land area, park j, time t-1, 
ACj^ = average cost of land per acre, 
J = park. 
Figure 19 is a flow chart for estimating the addition of 
facilities requirement for a park. The input for this process 
is information on . .INV^ and LU, . The first step is the 
t-1 j t j 
computation of facility standards. The general equation, 
similar to the one used for activities requirements, is listed 
below. 
<5.28) 
where: 8D^ = facilities standard per man day use, 
FNj. = standard number or capacity of facility f. 
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LU.J = solution to equations 5*5 or 5*6. 
j = park, 
f = type of facility. 
The facilities considered are 1) shelter, 2) bathhouses, 
3) latrines, 4) shower and toilet buildings, and 5) parking 
lots. Park roads are constructed and maintained by the High­
way Commission, These items are essentially support facil­
ities since they are available to and serve all users of the 
park or recreation area. The computed for the first 
four facilities listed is stated as the number of relevant 
structures required to support ^LU.^. The relevant measure for 
parking lots is square feet. The sequence of equations for 
determining facilities requirements is as follows: 
If GO TO 5.30, (5.29) 
^AIFN^j = xj. (5.30) 
(FACj.), (5.31) 
where: = solution to 5.28, 
IFNf = number of facility 1, 2, 3, 4 or size of 
facility 5, 
AIFNf = magnitude of the recommended addition, in 
physical terms, to inventory, 
PNR^ = facility f capital improvement requirement, 
FACj. = average cost per unit, facility f, 
xj; = the difference necessary before addition of 
facility f is recommended. 
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2 
= Increment added when addition Is recommended, 
j = park. 
2 
The X^ value controls the level of specific facility 
requirements for any given year. This control is consistent 
with the Parks Section's practice of adding needed facilities, 
particularly parking lots, in increments over time until the 
desired number or size is achieved. 
The balancing procedure and the specification of require­
ment as investments Having determined the capital improve­
ment requirements for each of the three purposes, activity, 
land acquisition and facilities, the ^CIP-I budget is balanced. 
This procedure is outlined in Figure 20. The current year's 
capital improvement requirement for each park, (^CIPR), is the 
sum of the park's requirements for activities, facilities, and 
land acquisition. The system's capital Improvement require­
ment is the sum of the park requirements. If the system's 
requirement Is greater than the ^CIP-I level, the current 
addition requirement, for the park with the lowest 
level of use is eliminated and the inequality is tested again. 
If requirements are still greater than the fund level, the 
addition requirement of the park with the next to lowest level 
of use Is elevated. As was the case in the maintenance fund 
balance, this cycle continues until the inequality is satis-
fled. When the budget is balanced, the capital improvement 
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requirements remaining are considered capital improvement 
investments, that is, 
jCIP-i; = + ^LAAIJ + ^PNI.^ (5.32) 
where: CIP-I* = total capital improvement investment. 
Fund I, 
AI. = capital improvement investment in activities, 
LAAI = capital improvement investment for land 
acquisition, 
PNI, = capital improvement investment in facilities, 
J = park. 
The feed-back loop Consider again Figure 15t the dia­
gram of the two-park model. The flow of maintenance and 
capital Improvement funds, regulated by the decision process, 
is to the variables generalized as the t-1 supply character­
istic of park J. In the course of solving the model to this 
point, the following t-1 supply characteristics have entered 
as variables in the solution sequence: 
^_j^APDSj and ^^^POESj. Investment in t, or in some cases the 
lack of investment, alters these characteristics. Considering 
investment policy effects completes the feed-back loop in the 
model. The following discussion of these effects is confined 
primarily to the scoring system, the major control element in 
the model. It should be noted that the scoring system. 
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although based upon the desirability index,^ was developed 
deductively. 
Maintenance expenditure and facility investment at a park 
are assumed to affect the park's facility score in the fol­
lowing manner: 
tFSj = + bja (jPNi.j) - (5.33) 
Where: PS = facilities score, 
FNI. = facilities investment, 
A LU,J = change in level of use, 
ME = maintenance expenditure, 
MB = maintenance requirements, 
j = park, 
^20 = ^21* 
Capital improvement investment in facilities should 
increase the facilities score of the park while increased use 
will tend to dampen this score. The equality of bg^ and 
is by design. If maintenance expenditures are equal to main­
tenance requirements it is assumed the adequacy of the facil­
ities is dependent only upon the first three factors in the 
equation 5•33. Given this condition, the effect of the last 
two terms is zero. If, in the balancing process, maintenance 
expenditures are reduced, thus not meeting the requirements. 
^See Figure 13, Chapter 3* 
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the adequacy of the facilities may be reduced through depreci­
ation. The negative term will be greater than the positive, 
thus dampening the facilities score. 
The five activity scores are likewise affected by the 
level of investment and by the change in level of use. The 
general form of the equation for computing the t value of each 
of these scores is: 
tSCOBEyj = t-iSCOREyj + (5.3"») 
- bg) (tALU.j) 
where; SCORE = recreation possibility score, 
AI = capital improvement investment in activity y, 
ALU. = change in level of use, 
j = park 
y = activity. 
Investment in an activity area is for one of two reasons: 
1) to improve the existing activity area or 2) to expand the 
existing area. In either case it seems reasonable to assume 
this investment will enhance the level of satisfaction attained 
by users. Therefore, an activity score Is appreciated by the 
factor b22 times the level of investment in that activity. On 
the other hand, as park use level increases, the activity 
areas may become crowded, reducing the level of satisfaction to 
users. Hence the third term is included as a means of gradu­
ally reducing the score, as use levels rise, to the point where 
the activity area is subject to investment consideration. 
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The . .AFD8. is assumed to be altered by the level of 
v"l  J  
investment in activities and the change in land area resulting 
from land acquisition investment. The equation is: 
= t.iAFDSj - + bgj (jALA^). (5.35) 
where: AFDS = adaptability to further development score, 
AI. = capital improvement investment in activities, 
/\LA = change in land area due to land acquisition 
investment, 
j = park. 
Logically, the expansion of activity areas within a park 
will reduce the possibility of further expansion in the future. 
Thus the adaptability to further development is reduced by 
some fraction, bg^, of activity investment. The same logic 
applies for an increase in land area. In most cases the Justi­
fication for acquiring land is based upon consideration of 
future space requirements. Hence the addition of land to a 
site increases its adaptability to further development. 
Investment in land also alters the . ,88, and ^ ^POES, 
t-1 j t-1 j 
variables. As evidenced in Figure 13t the size score is 
directly determined from acreage ranges. In the model these 
ranges are used to assign new size scores after a land acquisi­
tion investment is made. The ^_^P0E8j variable is reduced each 
time land is acquired. The Implication is that as the size of 
the park increases the supply of suitable land, adjacent to 
the park, is reduced. The equation for updating this score is: 
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tPOESj = t_iPOESj - bgg (^ALA^) (5.36) 
where; POES = possibility of expansion score, 
= change in land area due to land acquisition, 
J = park. 
It is now possible to define three possible feed-back 
effects. The major feed-back loop, and the one of primary con­
cern is this study, is completed with the consideration of the 
quality variable at the end of time t. The new quality index 
is estimated as follows : 
tQ8j = t^AQSj + ^RPSj + ^ PSj + t88j (5.37) 
where: QS = quality index, 
PÂQS = physical and aesthetic qualities, assumed to 
be constant over time, 
HPS = recreation possibility score, 
5 
HPS = % 
y=l 
OS = constant scores of activities not included 
as variables in the model, 
FS = facilities score, 
SS = size score, 
j = park. 
The model has completed one full cycle. Time is indexed 
ahead one year and values are determined. By defini­
tion, the t+1 users of parks and recreation areas are faced 
with t supply conditions or, specifically, Is 
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estimated using the ^QSj value of equation 5•37. The quality 
variable, therefore, serves as the link between the investment 
decision process and the level of use of the parks in the 
system. In the next iteration, the t investment decisions, 
as reflected in t+l^^*2' *111 influence t+1 invest­
ment decisions. The criterion for a feed-back loop, as defined 
in Chapter 2, is met. 
The two minor feed-back loops should also be noted. These 
loops are created by the decisions to invest in facilities and 
land. As indicated in equation 5.18, repair and replacement 
requirements are a function of the inventory values of facil­
ities. Addition of facilities in t leads to an increase in 
the t+1 level of these requirements. Similarly, the decision 
to acquire land in time t will, according to equation 5.19» 
lead to an increase in t+1 labor requirements. In short, 
capital improvement investment leads, quite logically, to 
increased maintenance requirements. Land acquisition also 
results in a change in ^AFDSj. Therefore the decision to 
acquire land in t may, by allowing a park to pass evaluation 
step 3 in the model, lead to a decision to invest in activity 
areas during t+1. 
Data Sources and Estimation Procedures 
The purpose of this section is to review data sources used 
and the estimation procedure followed in quantifying the 
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relationships in the model. This review is presented in three 
sections conforming to the three components suggested earlier. 
Estimation of level of use equation and household 
participation coefficients 
The household level of use function, j, was estimated 
using the multiple linear regression technique. The equation 
accepted for use in the basic model is as follows: 
*« * 
tLU.. = -7.2394 + .4369(HBi,) + 2.0708(RBii) (5.38) 
^ (2.8436) (.0126) ^ (1.1905) 
** ** 
+ 2.0709(HNi) - .0694 (Dij) + .0402(t_iQSj) 
(.2382) (.0082) (.0524) 
+ .0994(0%) - .0807(t.iQ&k), 
(.0442) (.0497) 
= .65 
where: LU = man days use of state parks and recreation areas, 
i = household unit, 
j = park visited, 
k = park nearest to park visited, 
HB = expenditures at park, 
RB = ratio of expenditures at park j to total recrea­
tion expenditures at all state parks and 
recreation areas, 
HN = number of household members, 
j = distance to park visited from residence, 
QSj = quality index, park visited, 
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D]£ = distance from park visited to nearest alter­
native park, 
QSjj = quality index of nearest alternative park, 
** = the regression coefficient is statistically 
different from zero at the .01 probability 
level, 
* = the regression coefficient is statistically 
different from zero at the .05 probability 
level. 
The statistical t value for the regression coefficient of 
t-l^^J is less than 1.645, the minimum value for 5 percent 
level of significance. The term is retained in the equation, 
however, because the sign of the coefficient is as hypothesized 
and because, considering only this term, there is a consider­
able change in the aggregate level of use, resulting 
from a change in t-l^^J* 
Data on household visits to Iowa parks, trip and total 
expenditures, residence, and number in the household for this 
regression were obtained in the 1962 Park Visitor Survey dis­
cussed in Chapter IV. Household visits to Iowa parks were 
converted to annual man days use, ^LU^j, using the following 
equation; 
(5.39) 
where: n = number of the trips. 
j = park. 
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HNT = number of household members participating, 
HS = hours spent, 
i = household unit. 
Quality indices for the parks were obtained from work­
sheets used by Commission planners in preparing Report 8, 
Report on State Park Classification, mentioned in Chapter 3 
(12). 
The zone household participation coefficients (PRj) of 
equations 5*3 and 5-4 were estimated using the solutions to 
equation 5«38, the distribution of users by distance zone from 
the survey, and park man days use data presented in Table 6. 
Initially the I963 total man days use of each park was dis­
tributed to the six distance zones as follows: 
where; = level of use, park j, zone z, 
LU.J = level of use, park j, 
SP^ = estimated fraction of j originating 
from zone z, derived from I962 survey, 
distribution of users by distance zone. 
Equation 5«38 was solved for each distance zone using the 
relevant data on quality indexes, distance to the nearest park, 
and average values for the household variables. This is 
essentially equivalent to the solution of either 5.1 or 5.2, 
tLU^j. The PRj values are then computed by dividing the 
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average household man days use of j by zone into the estimated 
zone level of use. That is: 
PBÎ = (5.41) 
where: PRj = number of household participating, zone z, 
park j. 
The estimation of the PRj values in this manner forces the 
model to predict I963 park level of use accurately. 
Estimation of capital improvement appropriation and park 
maintenance budget equations 
The equation for projecting state appropriations for all 
capital improvement purposes, (jSA), was estimated using simple 
linear regression. The equation is: 
48A = -2,208,172 + 2.8390 (. iSA), (5.42) 
^ (1.1638) 
R^ = .75 
where; j = current biennium, 
j-1 = previous biennium, 
SA = state appropriations for all capital improve­
ment purposes, 
* = the regression coefficient is statistically 
different from zero at the .05 level. 
The data used in this regression is presented in Table 2, 
Chapter 3. This equation corresponds to equation 5*7 in the 
previous section. 
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An unsuccessful attempt was made to fit equation 5'11« 
relating t state parks and preserves appropriations to t-1 
appropriations, using simple linear regression. The alter­
native equation was developed by estimating a growth rate from 
the data presented in Table 3. The value of b^, estimated in 
this manner, is I.OI96. 
Equation 5*12, projecting concessions revenue; 5»13» pro­
jecting the number of campers ; and 5.15, projecting miscel­
laneous revenue, were estimated using simple linear regression. 
The results are as follows : 
(.0014) 
(5.43) 
where: * = the regression coefficient is statistically 
different from zero at the .05 level, 
CR = concession revenue 
LU.. = system level of use 
t CA = -249,737 + .1841 (^LU..) 
(.0247) 
(5.44) 
R 
where; ** = the regression coefficient is statistically 
different from zero at the .01 level, 
CA = the number of campers, 
LU.. = system level of use. 
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fMISCa = -145,690 + .0541 (^LU..) (5.45) 
(.0190) 
= .73 
where: * = the regression coefficient is statistically 
different from zero at the ,05 level, 
MISCR = miscellaneous revenue. 
LU.. = system level of use. 
The data for these regressions were taken from "State 
Parks and Preserves Calendar Year in Review," 1963 through 
1967 (25). 
The camping fee per individual, was estimated by 
dividing camping revenues by the number of campers. The 
coefficient b^^ of equation 5*17 was derived as follows: 
where: PMB = park maintenance budget, 
SPPB = state parks and preserves budget. 
Again the source of data for estimating both P^ and b^^ was 
the review series mentioned earlier (25). 
Estimation of depreciation-maintenance rates, labor require­
ment equations, and facility standards 
Table 27 summarizes the depreciation-maintenance rates per 
year by facility type. The replacement intervals and mainte­
nance allowances per year were estimated by officials of the 
Parks Section. The straight line depreciation rate, assuming 
zero scrape value, is computed by dividing the replacement 
Table 2?. Summary of depreciation-maintenance rates by facility, Iowa Recreation 
Sector Model, 1968 
Facility 
Subscript 
bf 
Replacement 
interval 
(years) 
Straight line 
depreciation 
rate (per year) 
Maintenance 
allowance 
(per year) 
Depreciation and 
maintenance rate 
per year 
Shelters 1 25 .0400 .0070 .0470 
Bathhouses 2 40 .0250 .0002 .0270 
Latrines 3 20 .0500 .0325 .0825 
Shower and 
toilet bldg 4 15 .0500 .0060 .0560 
Cabins 5 35 .0285 .0029 .0314 
Lodges 6 40 .0250 .0008 .0258 
Residences 7 40 .0250 .0041 .0291 
Service and 
utility bldg 8 35 .0333 .0012 .0345 
Water 
utility 9 20 .0500 .0010 .0510 
Sewer 
utility 10 30 .0333 .0010 .0343 
Table 27. (Continued) 
Facility 
Subscript 
Replacement 
interval 
(years) 
Straight line 
depreciation 
rate (per year) 
Maintenance 
allowance 
(per year) 
Depreciation and 
maintenance rate 
per year 
Parking lots 11 a — - .0100 .0100 
Walking 
bridges 12 25 .0400 .0100 .0500 
Other 
equipment 13 20 .0500 .0100 .0600 
^Parking lots are generally not replaced but. Instead, are maintained over time. 
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interval for each facility into unity. The coefficient 
of equation 5*18 is the sum of depreciation rate and mainten­
ance allowance per year for each facility. 
The labor requirement equation corresponding to 5*19 in 
the model formulation was derived using multiple linear 
regression. Data for this regression were obtained from the 
Commission (29). The equation used in the model is 
** ** 
tLR. = 1,308 + .0407 (4.LU.J + 2.9402 (. .LA,) (5.47) 
^ (.0049) ^ (.7926) ^ 
= .75 
where: ** = the regression coefficient is statistically 
different from zero at the .01 probability 
level, 
LR = labor requirement, 
LU. = level of use, 
LA. = land area, 
j = park. 
The standards listed in Table 28 were derived by dividing 
the 1963 level of use for all parks having an activity recrea­
tion possibility score equal to two, for the relevant activity, 
into the total relevant activity area for these parks. That 
is : 
W 
Z I963AREA 
SDym = Wfl (5.48) 
W 
Z 1963 LU.jm 
W=1 
Table 28, Activity area standards, by park class, Iowa Recreation Sector 
Model, 1968 
Unit Activity area standard, per man day use (SDym) 
Subscript of 
Activity (y) measure Park class 1 Park class 2 Park class 3 
Picnic 1 Acres .00046934 .00014227 .00011031 
Camp 2 Acres .00013814 .00008261 .00006636 
Swim 3 Beach 
Sq. ft. 2.05167053 .45341614 .32303519 
Boat 4 Landing 
Sq. ft. .70274841 .24267637 .25549116 
Trails 5 Miles .00013801 .0000541 .00002672 
150 
where: SD = activity area standard per man day use, 
m = park level of use class, 
y = activity, 
AREA = activity area size, 
LU = level of use, 
w = park having relevant activity area score = 2. 
In essence SDym represents the average activity area per 
man day use for the higher rated parks. These standards were 
originally derived as the average over all parks regardless of 
use level. Tests of these SDy coefficients indicated the 
large park activity areas could be predicted rather closely but 
the small park areas were significantly understated. Appar­
ently large parks are much more diverse. Users have a much 
wider range of choice of activities—the area per man day use 
requirement for any particular activity is relatively small. 
Small parks, on the other hand, tend to be more specialized. 
Many offer only picnicking, hiking and sightseeing oppor­
tunities. Thus the activity area requirement per man day use 
would tend to be higher than for larger parks. Consequently 
the parks were considered in three park classes. Coefficients 
derived in this framework yielded more realistic approxima­
tions of the activity areas of the parks used in the esti­
mation procedure. 
The 1963 LU.in equation 5.48 was derived from park 
attendance data (18) and the 1963 AREAyjg^ values were 
151 
obtained from "State Park Areas Recreational Facilities Park 
Capacity Survey" (24). 
The stated standards for facilities were provided by 
officials of the Parks Section. The SD^ values, as listed in 
Table 29. were computed by dividing the stated level of use 
into the stated standard unit of measure. 
Table 29. Stated standards and standards per man days use, 
by facilities, Iowa Recreation Sector Model, I968 
Facility 
Subscript 
(f) 
Unit of 
measure 
Stated 
standard SDj 
Shelters 1 
Bathhouses 2 
Latrines 3 
Shower and 
toilet bldg 4 
Parking 
lots 5 
Individual 1 per 876O LU., .00011415 
unit 
" 1 per 105120 LU.j .00000951 
" 1 per 3504 LU.j .00028538 
" 1 per 8760 LU.j .00011415 
Sq. ft. 3000 sq ft per 
1401 LU.j 
.4672 
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CHAPTER VI. ANALYSIS AND SOLUTIONS 
Introduction 
This chapter summarizes the 58-park basic model analysis 
and solutions. The simultaneous objectives of this analysis 
were 1) to adjust the model and 2) to generate a baseline 
series of projections. The basic model, written in FORTRAN 
computer language, is presented as Appendix B. The solution 
sequence for all runs is identical to the two-park sequence. 
The first section of this chapter specifies the form of 
input for the computer model. The next section is a dis­
cussion of the scoring system and model modifications. Section 
three includes empirical results (baseline projections) and 
their interpretation. The last section is a model evaluation. 
Model Input 
Computer model input is of two forms: 1) general infor­
mation and 2) park characteristic and inventory information. 
General information variables, listed in Table 30, are 
specified for the system. With the exception of 1962 capital 
improvement and park allocation values, these data are aver­
ages. Equation 5*38 variable values (8(1), 8(2), and 8(3)) 
were derived from the park survey. Unit facilities cost data 
were furnished by the Commission (27b). 
General information variables in Table 30 were read in to 
the computer model. Standard addition parameters, another form 
of general information, were specified in the FORTRAN program. 
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Table 30. General information input summary, Iowa Recreation Sector Model, 
1968 
Description 
Equation 
notation 
Computer 
notation Value Source 
Average number in household 5(1) 4.104 Survey 
Average expenditures 5(2) $19,568 Survey 
Average ratio of expenditures 5(3) .538 Survey 
59th General Assembly CIP 
appropriation S(4) $2,152,600 Table 2 
1962 state park appropriations t-lSPPA 5(5) $479,045 (25) 
Camping fee 5(6) .45 Derived 
Standard intensity of use — — 5(9) .250 Assumed 
Average cost per mile of trail AC5 5(10) $500 (27b) 
Average cost per unit, shelter FACj 5(12) $2,400 (27b) 
Average cost per unit, bathhouse FAC2 5(14) $60,000 (27b) 
Average cost per unit, latrine FAC3 5(16) $2,400* (27b) 
Average cost per unit, shower 
and toilet building FAC^ 5(19) $12,720 (27b) 
Average cost per square foot, 
parking lots FAC^ 5(24) $.15 (27b) 
Average cost per acre, land ACj^ 5(28) $500 (27b) 
Average cost per acre, 
picnic development ACi 5(29) $307 (27b) 
Average cost per acre, 
camp development AC2 5(30) $553 (27b) 
Average cost per sq. ft., 
beach development ACg 5(31) $.90 (27b) 
Average cost per sq. ft., 
boat landings AC4 5(32) $.35 (27b) 
®In 1968 this value changes to $6,600 to conform to a Commission 
policy of building only modern latrines. 
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The notation and values of these parameters are presented in 
Table 31. 
Table 31» Standard additions to facilities and activity areas, 
Iowa Recreation Sector Model, 1968 
Item Notation®" 
Standard addition when 
investment is considered 
Picnic areas X? 6.5 acres 
Camp areas 6.5 acres 
Beaches 10,000 sq. ft. 
Boat landings 4 8,750 sq. ft. 
Trails 4 .33 (t_itrall miles) 
Facilities AIFNf 1 unit^ 
^Notation for equations in Chapter 5* 
^Except for parking lots. 
With the exception of parking lots, facilities are added 
one unit per iteration. Parking lot additions are equal to the 
needs in parking space as reflected by the computed standard. 
The standard additions for picnic and camp areas were estimated 
from average cost data (27b). Investment patterns in beaches, 
boat landings, and trails were highly variable. Therefore, 
standard additions for these facilities were specified by 
assumption. 
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The format for park characteristic and inventory data is 
outlined in Figure 21. This information is specified for each 
park in the model. Physical and aesthetic quality, activity, 
size, facilities, adaptability to further development and 
possibility of expansion scores were derived from evaluation 
forms used in the development of park quality indexes (27a). 
Picnic and camp acreages, beach and boat landing area dimen­
sions, and miles of trail by park were taken from a Commission 
report on park and recreation area capacities (24). Land and 
water acreage data were obtained from the Commission's prelim­
inary outdoor recreation plan (20). Inventory data were com­
piled by the Parks Section (28). 
Model Adjustment 
There were essentially two model adjustment phases: 
1) development of the scoring system and 2) modification of 
equations and the structure of the model. These phases were 
not mutually exclusive. A scoring system was required for 
model operation. However, model acceptance was contingent upon 
the identification and elimination of detectable flaws before 
a scoring system was perfected. 
Scoring system 
The scoring system, as indicated in Chapter 5. is the 
primary controlling element in the model. The park evaluation 
survey, the basis of the quality indexes, has not been 
repeated. Therefore, the relationship over time between scores 
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Computer 
Description notation 
Physical and aesthetic quality score T(J,l) 
Other scores T(J,2) 
Picnic score T(J,3) 
Camp score T(J,4) 
Swim score T(J,5) 
Boat score T(J,6) 
Trails score T(J,7) 
Size score T(J,8) 
Facilities score T(J,9) 
Adaptability to further development score T(J,10) 
Possibility of expansion score T{J,11) 
Park nearest T(J,12) 
Distance to nearest park T(J,13) 
Quality of nearest park T(J,l4) 
PR? (Z = 1,2,3—6) T(J,15)-
T(J,20) 
Picnic area acres T(J,21) 
Camp area acres T(J,22) 
Beach area, square feet T(J,23) 
Trails, miles T(J,24) 
Boat landing, square feet T(J,25) 
Land area, acres T(J,26) 
Water area, acres T(J,27) 
Number of shelters T(J,28) 
Total Investment In shelters T(J,29) 
Number of bathhouses T(J,30) 
Total Investment In bathhouses T(J,31) 
Number of latrines T(J,32) 
Total Investment In latrines T(J,33) 
Number of shower and toilet buildings T(J,3&) 
Total Investment In shower and toilet buildings T(J,35) 
Number of cabins T(J,36) 
Total Investment In cabins T(J,37) 
Number of lodges T(J,38) 
Total Investment In lodges T(J,39) 
Number of residences T(J,40) 
Total Investment In residences T(J,4l) 
Number of service and utility buildings T(J,42) 
Total Investment In service and utility buildings T(J,43) 
Figure 21. Format of park characteristic and Inventory 
Input, Iowa Recreation Sector Model, 1968 
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Computer 
Description notation 
Total Investment In water utility T(J,44) 
Total Investment In sewer utility T(J,45) 
Square feet of parking lots T(J,50) 
Total Investment In parking lots T(J,51) 
Number of walking bridges T(J,54) 
Total Investment In walking bridges T(J,55) 
Total Investment In other equipment T(J,56) 
Figure 21. (Continued) 
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and possible independent variables can not be statistically 
estimated. For this reason, the scoring system was developed 
deductively. 
Equations 5*33 - 5*36 are hypothesized forms of the scor­
ing equations. The coefficient derivation procedure involved 
both the extension of equation assumptions suggested earlier 
and experimentation. Activity investment was assumed to have 
a positive effect and increased park level of use a negative 
effect on activity scores. It was further assumed that an 
increment of investment in an activity increased its score by 
an amount Z. The positive coefficient (bj^) for each activity 
score equation was estimated as follows: 
= bi (X^ ACy) (6.1) 
(6 .2)  
y y 
2 
where: = increment of investment in activity y, 
Z^ = change in activity score due to an increment 
of investment in activity y. 
It was assumed an activity score would be reduced by Z (or to 
its original level) when the capacity generated by an increment 
of investment was exhausted by increased attendance. Therefore 
the negative coefficient is derived as follows: 
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= bi (ICy) (6.3) 
b. = (6.4) 
' ICy 
where ICy = capacity generated by an increment of 
investment in y, 
p 
Z = reduction in activity score due to an increase 
in park level of use (equal to capacity 
generated by investment), 
Z^ = Z^. 
For example, assuming Z = .20, the coefficients for the 
picnic score equation would be: 
.20 = (2,000) (6.1a) 
or b55 = * = .0001 (6.2a) 
22 2,000 
and 
.20 = bi (37,050) (6.3a) 
or bp^ = = .00000539 (6.4a) 
37.050 
where: 2,000 = Increment of investment in picnic area, 
37.050 = seasonal capacity generated by #2,000 
investment in picnic area. 
Activity score coefficients based on Z = .20 were accepted 
for the basic model. Coefficients derived using Z values 
greater than .20 (incremented by .10) caused extreme fluctu­
ations in activity scores. The effect, through the household 
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level of use equation, was on undesired cyclical time series 
of park level of use. 
Size score, as indicated in Figure 13i is definitional. — 
Scores are assigned according to land area ranges. The size 
score of a park is altered only when land acquisition is 
sufficient to move the park into a higher size range. 
Of nine equations in the scoring system, five (activities) 
were specified by assumption, and one (size) by definition. 
Coefficients in the other three equations—facilities (FS), 
adaptability to further development (AFDS), and possibility of 
expansion (POES)—were originally set in the same manner as 
activity equations coefficients. These three scores, in 
particular AFDS and POES, were used to regulate the model. 
Consequently their original coefficients were altered during 
the model adjustment process. 
Coefficients used in the basic model are summarized in 
Table 32. 
Modifications of original model structure and equations 
Initial results indicated a need for three modifications, 
one in a specified equation and two in the original model 
structure. 
Equation 5«^2, the time trend relationship for state 
capital improvement appropriations, was replaced. Projections, 
using this equation, were extremely high. As indicated in 
Chapter 3, capital improvement appropriations fluctuate 
l6l ' 
Table 32. Scoring system coefficients, Iowa Recreation 
Sector Model, I968 
Scoring 
equation 
Equation 
number bi Value 
Facilities score 5.33 ^18 .00002 
bi9 .00001 
^20 .00002 
^21 .00002 
Picnic score 5.34* 
^22 .00010 
"23 .0000053 
Camp score 5.34 
"22 .0000555 
CM .00000506 
Swim score 5.34 
^22 
.0000222 
"23 
.00001052 
Boat score 5.34 
^22 
.00006559 
"23 
.0000111 
Trails score 5.34 
"22 
.0002 
"23 
.00001428 
APDS 5.35 .00004 
"25 
.015 
POES 5.36 
"26 
0
 
0
 
^All activity score equations are of the form outlined 
in equation 5.34. 
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considerably from blennlum to blennlum. There was evidence, 
however, of an upward trend. Therefore, for the basic model. 
It was assumed state capital Improvement appropriations would 
increase each blennlum by five percent more than the previous 
blennlum. 
Park and system level of use projections In initial com­
puter runs were considerably below actual values. Three 
corrective measures were evaluated. The first Involved an 
assumption that expenditures for outdoor recreation (a proxy 
for Income in equation 5«38) would increase over time. The 
effect of this assumption was reflected in household level 
of use, one of two basic elements used in projecting park level 
of use. The second measure was based on the assumption that 
household participation coefficients (PEj), the second basic 
element, increased annually by a percentage of the previous 
years* coefficients. These two measures, although effective in 
correcting the level of use projections, were rejected because 
both resulted in projected Increases in the use level of all 
parks—a situation not supported by actual data. An examina­
tion of the relationships between actual use over time and the 
quality of corresponding parks as predicted by the model 
suggested the number of households participating (PR^) 
increases with a positive increase in park quality. Therefore, 
the original model structure was modified by including the 
PRj values as endogenous variables. The general equation for 
computing new PBj values is as follows: 
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t™] = t-l™3 + <"'] '^-5) 
where: zlQ8j = change In quality score, 
W = adjustment factor, 
z = distance zones, and 
j = park code. 
This assumption strengthens the Investment Information feed­
back effect because both household level of use and number of 
households participating are Influenced by changes In park 
quality. The factor W Is a weighting Instrument used to adjust 
the effect of the quality change. In the basic model W = ,20. 
The second structural modification Involved adding 
Investment constraints for facilities. In the original version 
of the model, all facilities investment was directed to a few 
larger parks because 1) their addition requirements were high 
and 2) the budget balancing process eliminated low use level 
parks first. The result was heavy investment in the more 
expensive facilities, such as bathhouses, in large parks, at 
the expense of investment in basic facilities, such as 
latrines and parking lots in intermediate and low-use-level 
parks. The correction involved 1) developing a priority 
requirement system and 2) regulating facilities Investment by 
a facilities score constraint. Facilities were ranked as 
follows: 1) latrines, 2) shelters, 3) parking lots, 4) shower 
and toilet building and 5) bathhouses. In this system, 
addition requirements are computed as before, but the 
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requirement for any one year is constrained to two facilities, 
the two ranked highest on the priority list. For example, a 
park might have a sufficient number of latrines but would need 
shelters, parking lots and a bathhouse. Under the priority 
system the requirement for shelters and parking lots would be 
considered. The effect, then, is to emphasize basic facili­
ties, reserving investment in luxury items until basic needs 
are met or until more capital improvement funds are available. 
The budget balancing process was then adjusted to eliminate 
the priority requirement of low-use-level parks if the capital 
improvement fund was deficient. 
The facilities score constraint was added to the facili­
ties investment evaluation process. It was stipulated that a 
park having a facilities score greater than 2.5 would not be 
considered for facilities investment. In the model this 
involved settling priority investment at zero. The purpose of 
this modification was to further promote a more typical distri­
bution of facilities investment throughout the park system. 
Empirical Results and Interpretations 
A solution to the model yields time series projections of 
selected variables by park and for the system. The volume of 
data generated is too great to include the output for all 
parks. For expositional purposes, the results for three parks, 
one from each level of use class, are presented in the first 
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subsection.^ The second subsection is a discussion of system 
variable projections. 
These results are considered baseline projections. 
Chapter 7 summarizes the results obtained using alternative 
parameters and assumptions. 
Park results, baseline series 
Results for Mill Creek, Lacey-Keosouqua, and Backbone 
State Parks are presented as Tables 33. 3^» and 35* A number 
of the model's operating characteristics are reflected in these 
results. Decisions relative to facility expenditures are best 
illustrated by the time series of expenditures for Mill Creek. 
The facility addition requirement for this park, in 1963. was 
#2,400. However, there was no investment in facilities because, 
as a low level of use park, this requirement was eliminated in 
the budget balancing process. The budget balancing process 
continued to eliminate this requirement until 1974 when a 
#6,600 investment was made. In 1975. & requirement existed and 
investment was made. The 1975 investment increased Mill 
Creek's facility score to 2.580, above the 2.5 constraint. 
Even though addition was still called for, from 1976 to I98O, 
the decision to restrict facilities investment to parks having 
facility scores less than 2.5 serves to divert funds to parks 
of lower use and parks with lower facilities scores. 
^Use level classes are defined in Table 26, Chapter 5* 
Table 33* Time series of selected variables. Mill Creek State Park, Iowa, 1963-1980, base­
line (run 1) 
Level of Capacity Intensity Facilities 
Year use (MDU) (MDU) of use score AFDS FOES Quality 
1963 13.578 47,860 0.284 2.325 1.873 1.000 18.179 
1964 14,134 57.336 0.247 2.325 2.023 0.950 18.151 
1965 14,132 57.336 0.246 2.325 2.023 0.950 18.151 
1966 14,132 57,336 0.246 2.325 2.023 0.950 18.151 
1967 14,132 57.336 0.246 2.325 2.023 0.950 18.151 
1968 14,132 57,336 0.246 2.325 2.023 0.950 18.151 
1969 14,132 57,336 0.246 2.325 2.023 0.950 18.151 
1970 14,132 57.336 0.246 2.325 2.023 0.950 18.151 
1971 14,132 57,336 0.246 2.325 2.023 0.950 18.151 
1972 14,132 57,336 0.246 2.325 2.023 0.950 18.151 
1973 14,132 57,336 0.246 2.325 2.023 0.950 18.151 
1974 14,132 57,336 0.246 2.452 2.023 0.950 18.283 
1975 14,514 57,336 0.253 2.580 2.005 0.950 18.41*6 
1976 14,998 57,336 0.262 2.575 1.990 0.950 18.454 
1977 15,021 57,336 0.262 2.575 1.976 0.950 18.485 
1978 15,117 57,336 0.264 2.574 1.961 0.950 18.512 
1979 15.202 57,336 0.265 2.573 1.946 0.950 18.540 
1980 15.289 57.336 0.267 2.572 1.932 0.950 18.568 
Table 33• (Continued) 
Tear 
Maintenance 
expenditures 
Facility addition 
requirements 
Priority facility Activities 
investment inves tment 
Land 
acquisition 
Total CIP-I 
investment 
1963 $4,914 $2,400 $ $3,164 $ $3,164 
1964 4,937 2,400 5,000 5,000 
1965 4.966 2,400 
1966 4,966 2,400 
196? 4,966 2,400 
1968 4,950 6,6oo 
1969 4,950 6,600 
1970 4,950 6,600 
1971 4,950 6,600 
1972 4,950 6,600 
1973 4,950 6,600 
1974 4,950 6,600 6,600 6,600 
1975 5.510 6,600 6,600 458 7,058 
1976 6.074 6,600 366 366 
1977 6,075 6,600 366 366 
1978 6,079 6,600 366 366 
1979 6,083 6,600 366 366 
1980 6,086 6,600 366 366 
Table 34. Time series of selected variables, Lacey-Keosauqua State Park, Iowa, 1963-1980, 
baseline (run 1) 
Year 
Level of 
use (MDU) 
Capacity 
(MDU) 
Intensity 
of use 
Facilities 
score AFDS POES Quality 
1963 70,986 202.492 0.351 2.379 2.770 2.660 38.321 
1964 71,739 211.968 0.338 2.372 2.638 2.660 38.454 
1965 72,483 211.968 0.342 2.460 2.505 2.660 38.608 
1966 74,758 211,968 0.353 2.534 2.373 2.660 38.676 
1967 75.662 211,968 0.357 2.525 2.240 2.660 38.725 
1968 76.493 211.968 0.361 2.516 2.108 2.660 38.778 
1969 77.174 211.968 0.364 2.510 1.976 2.660 38.840 
1970 78,178 211.968 0.369 2.499 1.992 2.526 39.023 
1971 80,866 230.968 0.350 2.653 2.233 2.390 39.172 
1972 83,521 230.968 0.362 2.626 2.065 2.390 39.143 
1973 83.324 230.968 O.36I 2.626 1.896 2.390 39.263 
1974 85,522 230,968 0.370 2.604 2.145 2.251 39.259 
1975 85.315 230.968 0.369 2.604 1.977 2.251 39.379 
1976 87,523 230.968 0.379 2.582 2.234 2.109 39.374 
1977 87,361 230.968 0.378 2.582 2.198 2.109 39.474 
1978 89.291 230.968 0.387 2.563 2.029 2.109 39.486 
1979 89,373 230,968 0.387 2.562 1.993 2.109 39.581 
1980 91,255 230,968 0.395 2.543 2.259 1.964 39.595 
Table 34. (Continued) 
Year 
Maintenance 
expenditures 
Facility addition 
requirements 
Priority facility 
investment 
Activities 
investment 
Land 
acquisition 
Total GIF-I 
investment 
1963 $22,378 $17,520 $ $5.749 $ $ 5,749 
1964 22,409 17,520 3.309 3.309 
1965 22,439 17,520 4,800 3.309 8.109 
1966 22,843 17.520 4,800 3.309 8,109 
1967 23.190 17.520 3.309 3.309 
1968 19.824 21,720 3.309 3.309 
1969 19,852 21,720 3.309 3.309 
1970 19.893 21,720 9.609 13.370 22.979 
1971 20,081 21.720 9,000 4,209 13.637 26.847 
1972 20,926 21,720 4,209 4,209 
1973 20,918 21,720 4,209 4,209 
1974 21,008 21,720 4,209 13.910 18,120 
1975 21,081 21,720 4,209 4,209 
1976 21.171 21,720 4,209 14,188 18,398 
1977 21,248 21.720 909 909 
1978 21,326 21,720 4,209 4,209 
1979 21,330 21,720 909 909 
1980 21,4o6 21,720 4,209 14,472 18,682 
Table 35. Time series of selected variables. Backbone State Park, Iowa, 1963-1980, base-
line (run 1) 
Year 
Level of 
use (MDU) 
Capacity 
(MDU) 
Intensity 
of use 
F acilities 
score AFDS FOES Quality 
1963 176,956 384,496 0.460 1.761 2.251 2.330 43.019 
1964 175,199 384,496 0.456 1.857 2.106 2.330 43.432 
1965 189,976 393,972 0,482 I.805 1.722 2.330 43.014 
1966 189,970 412,972 0.459 1.901 1.965 2.201 43.427 
1967 204,078 422,448 0.483 1.853 1.978 2.069 43.029 
1968 203.757 441,448 0.462 2.033 2.236 1.934 43.526 
1969 224,423 450.924 0.498 2.006 1.853 1.934 42.860 
1970 223,822 469,924 0.476 2.186 2.199 1.797 43.216 
1971 240,037 469,924 0.511 2.204 2.139 1.797 42.692 
1972 239,526 469,924 0.510 2.384 1.994 1.797 43.189 
1973 263,820 479,401 0.550 2.321 2.012 1.657 42.261 
1974 262,843 498,401 0.527 2.501 1.867 1.657 42.758 
1975 289,505 507,877 0.570 2.234 1.912 1.514 41.575 
1976 288,144 526,877 0.547 2.414 2.204 1.368 42.072 
1977 317,374 536.353 0.592 2.302 2.100 1.368 40.924 
1978 315,922 574,053 0.550 2.482 1.717 1.368 41.421 
1979 347,956 593,053 0.587 2.342 2.017 1.219 40.115 
1980 346,146 602,529 0.574 2.522 1.634 1.219 40.612 
Table 35 • (Continued) 
Year 
Maintenance 
expenditures 
Facility addition 
requirements 
Priority facility 
investment 
Activities 
investment 
Land 
acquisition 
Total CIP-I 
investment 
1963 $35,573 $17.520 $4,800 $ 1.971 $ $ 6,771 
1964 35.812 17.520 4,800 3.634 8,434 
1965 36,725 17.520 4,800 9,585 14,385 
1966 37.023 17.520 4,800 3,634 12,940 21,374 
1967 37.996 17.520 4,800 9,585 13,198 27.583 
1966 35.510 21,720 9.000 3.634 13,462 26,097 
1969 37.087 81,720 9.000 9,585 18,585 
1970 37,720 81,720 9.000 1.635 13.732 24,367 
1971 39.118 81,720 9.000 1.506 10,506 
1972 39.775 81,720 9.000 3.634 12,634 
1973 41,401 81,720 9,000 10,050 14,006 33,057 
1974 42,101 81,720 9.000 3.634 12,634 
1975 43,843 81,720 9,585 14,286 23,871 
1976 43,872 81,720 9.000 3.634 14,572 27,206 
1977 45,804 81,720 9.000 2,580 11,580 
1978 46,403 81,720 9.000 9,585 15,585 
1979 48,364 81,720 9.000 3.634 14,864 27.498 
1980 49.035 81,720 9.000 9,585 18.585 
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Another aspect of the decision process is illustrated in 
Table 33- In 1963 an investment of $3,164 in activity areas 
at Mill Creek is specified. This investment increased park 
capacity from 47,860 to 57.336 and, as a consequence, intensity 
of use was reduced from .284 to .247 in 1964. The 1964 inten­
sity of use is below the minimal level for activity investment 
consideration (.250). Thus activity requirements are not 
computed again until intensity of use exceeds this stated 
standard, or specifically, until 1975* Activity requirements 
for Mill Creek from 1975 through I98O are relatively low. 
This evidence, plus the fact activity investment does not lead 
to capacity changes during this period, reflects the decision 
to improve or update activity areas as opposed to expanding 
them. In other words, space standards are being met, but 
activity scores are less than 2.0. 
The relationship between activity and land acquisition 
investment decisions is best illustrated by the information, in 
Table 35, on Backbone State Park. The 1963 adaptability to 
further development score (AFDS) was 2.251 and the possibility 
of expansion score (POES) was 2.330. Activity investment at 
Backbone in I963, 1964 and 1965 reduced AFDS to 1.722. The 
decision for buying land Is made if AFDS is less than 2.00 and 
POES is greater than 1.00. Hence the model calls for land 
acquisition in 1966, 1967 and I968. Land acquisition Increases 
AFDS. The positive effect of land acquisition during the 
period outweighed the negative effect of activity investment. 
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resulting in a 1968 AFDS of 2.236. Acquisition criteria are 
no longer met so land is not purchased in 1969. 
The investment information feed-back effect is evident in 
the examples. Activity investment of $3,164 increased Mill 
Creek quality from 17.98 in 1962 to 18.179 in 1963.^ As 
hypothesized earlier, there is a lagged relationship between 
quality and level of use; 1963 quality is a variable in deter­
mining 1964 household level of use (LUj^j) , and the magnitude 
of the change in quality from 1962 to I963 directly influ­
ences the number of households participating, (PR^). There­
fore, the quality change of 0.199» through these linkages, 
resulted in a projected increase of 556 man days use of Mill 
Creek from 1963 to 1964. This increase in use, without facil­
ities and activities investment in 1964, leads to quality 
reduction from 18.179 to I8.151 in 1964. For reasons noted 
earlier. Mill Creek does not receive investment funds again 
until 1974. Therefore, from 1965 to 1974, level of use is 
constant. Investment in 1974 leads to a change in quality 
and, in I965, to an increase in Mill Creek use. 
The time series of use for intermediate and high use parks 
is typically a stepwise progression. Comparing time series 
of quality and use of Lacey-Keosauqua, outlined in Table 34, 
the gradual increase in quality from 1963 to 1971 results in 
a similar progression of use up to 1972. Quality, in 1972, 
^1962 quality values are listed in Table 6, Chapter 3 
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is less than the previous year level because the negative 
effect (on quality variable scores) of the increase in attend­
ance from 1971 to 1972 more than offsets the positive effects 
of 1972 investment. As a result, 1973 use is projected to be 
less than in 1972. Investment in 1973 of $4,209 increased the 
quality of Lacey-Keosauqua. Hence the number of households 
participating (PEj) and the level of use by households (LU.j) 
increased in 1974—park use shifted from 83.324 man days to 
85.222 man days in 1974. Again, however, a large change in 
use level reduced quality. Thus 1975 use is below that for 
1974. This stepwise progression, continuing to 198O, is the 
direct result of the feedback mechanism structure. 
Table 36 summarizes, for later comparisons, some of the 
results for these parks. Backbone use is projected to increase 
96 percent over the time interval specified, Lacey-Keosauqua 
use should be 29 percent greater than the 1963 base and Mill 
Creek use should be up 13 percent by 198O. Capacity at Back­
bone and Lacey-Keosauqua does not increase enough to keep pace 
with Increases in use. As a consequence. Backbone intensity 
of use will increase from .460, in 1963, to .574 in I98O. 
Lacey-Keosauqua intensity of use will shift, over this period, 
from .351 to .395. There is a tendency, under baseline con­
ditions, for intermediate and high use parks to become more 
crowded over time. 
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Table 36. Summary of selected variables, Mill Creek, Lacey-Keosauqua 
and Backbone State Parks, Iowa Recreation Sector Model, base­
line series, 1968 
Item Backbone 
Lacey-
Keosauqua Mill Creek 
1980 level of use (MDU) 346,146 91,255 15,289 
Increase, lU.j, 1963-1980 (percent) 96 29 13 
1980 capacity (MDU) 602,529 230,968 57.336 
Increase, capacity, 1963-1980 
(percent) 57 14 20 
1980 intensity of use .574 .395 .267 
1980 FS 2.522 2.543 2.572 
1980 AFDS 1.634 2.259 1.932 
1980 FOBS 1.219 1.964 .950 
1980 quality 40.612 39.595 18.568 
Maintenance expenditures, 
1963-1980 (dollars) 733.162 383.323 95.306 
Priority investment, 
1963-1980 (dollars) 132,000 18,600 13,200 
Activities investment, 
1963-1980 (dollars) 100,690 70.702 5,452 
Land acquisition, 1963-1980 (dollars) 111,060 69,577 5,000 
Total CIP-I expenditure (dollars) 343,752 158,883 23,652 
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System results, baseline series 
System level of use, as indicated in Table 37i is pro­
jected to increase from the I963 level of 3,211,399 to 
5,070,0^^5 by 1980. This represents an increase of approxi­
mately 58 percent over the I963 level. Capacity is projected 
to increase by approximately 37 percent over the base year. 
Consequently, system intensity of use will increase from .417 
in 1963 to .482 by 1980. 
Total capital improvement Investment in the 58 parks dur­
ing the period is projected to be #8,991,311. This total 
includes $5,544,646 for facilities, $2,107,260 for land acqui­
sition and $1,339,414 for the development and improvement of 
activity areas. 
The time series patterns of facilities investment, land 
acquisition and activities, shown in Table 37> reflect a 
number of the constraints, decision rules and relationships in 
the model. The decline in land acquisition may be partially 
attributed to a reduction in investment opportunities over 
time. Relatively high investment in land during the period 
1963 to 1970 reduced the POES score of a number of parks 
below 1.0, the cut-off point for land acquisition considera­
tion. By 1980, 22 of the 58 parks had less than poor possi­
bility of expansion. 
The gradual decline in the time series of activity 
investment also reflects, to a lesser degree, a reduction in 
investment opportunities. By I98O, 12 parks had both POES 
Table 37. Time series of selected variables, Iowa state parks and recreation areas, 1963-1980, 
baseline (run 1) 
Mainte- Total capital 
Year 
Level of 
use (MDU) 
Capacity 
(MDU) CIP-I 
nance 
budget 
improvement 
investment 
Facilities 
investment 
land 
acquisition 
Activities 
investment 
1963 3,211,599 7.697.980 $ 362,201 $586,840 $359,921 $ 79.399 $180,799 $ 99,742 
1964 3,237.712 8,339,466 364,480 597.836 360,353 94,199 187.095 79.058 
1965 3.367.572 8.557.105 498,531 621,112 496,053 224,199 161.545 110,308 
1966 3.402,325 8,727.756 496,881 633.130 492,783 238,999 168,708 85.076 
1967 3.541,302 8.803.662 523.222 657.486 521.319 272,099 179.628 69,591 
1968 3.586,251 8,964,491 521,027 670.712 519.228 258.999 183.496 76,732 
1969 3.756.365 9,127.092 546,878 698,753 539.126 313.999 135.639 89,488 
1970 3.304.675 9,282,084 552.831 712,375 550,610 350.999 110,614 88,996 
1971 3.972,769 9,461,865 574.554 740.178 572,890 386,199 126.053 60,638 
1972 4,021,552 9,509,294 573.997 753.856 565.933 437.719 73.919 54,294 
1973 4,183.495 9.537.770 609.013 780,931 600,813 421,619 92,030 87.163 
1974 4,249.333 9.747.690 609,150 796.628 607,459 424,659 117.698 65.101 
1975 4,445,134 9.861.043 632,686 827.710 499.235 381.739 57.506 59,990 
1976 4,559.297 10,002,871 764,447 849,128 565.614 401.160 104,886 59.568 
1977 4,730.817 10.088,252 861,378 877.337 440.923 340,240 36.681 64.003 
1978 4,813,598 10.212.900 1.082.999 895,039 454,138 324,320 60.031 69,786 
1979 5.003,261 10,416.636 1.324.532 925.395 409,534 305,099 52.184 52.250 
1980 5.070.045 10,520,719 1.610.670 941,205 435,379 289,000 78.748 67,630 
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and AFDS scores of less than 1.0 and therefore would not be 
considered for activity investment consideration. The impli­
cation of these findings is that a number of parks may be 
completely developed by 198O. Continued investment in facili­
ties may lead to increased use of these parks. However, where 
POES and AFDS are less than 1.0, the time series of park use 
will eventually stabilize. 
The pattern of facilities investment suggests the possi­
bility of relaxing decision constraints on facilities if 
investment opportunities in land and activities decline. 
Investment in facilities Increases over time until 1972. After 
three years of relatively high facilities investment, 1972 
through 1974, the time series declines. This decline is the 
result of an investment decision constraint and not a decline 
in opportunities. During the test period, when capital 
improvement funds for this purpose were quite limited, it was 
necessary to restrict facilities investment to priority items 
and to parks having facilities scores less than or equal to 
2.5. Ideally, investment should occur up to the point where 
the facilities score is equal to 3.0. However, in the model 
a number of parks having addition requirements during the 
latter part of the time interval are eliminated from invest­
ment consideration by the 2.5 constraint. In 1975» as a 
result of this situation and the decline in activities and 
land acquisition investment, investment falls below the 
capital improvement fund level. Addition requirements. 
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particularly for low priority facilities, exist but are not 
being considered. Confining the model to the original decision 
structure, therefore, results in a surplus of capital improve­
ment funds from 1976 to 198O. 
Model Evaluation 
Model evaluation included judging model acceptability and 
evaluating model performance. 
Model acceptance was primarily based on the model's 
capacity to predict selected system variables over the test 
period, 1963-I967. The control variables were system level of 
use, land acquisition and activity investment. Facilities 
investment was not used because, by model construction, it is 
a residual investment item. It is dependent, during the test 
period, on the level of capital improvement appropriations and 
on land acquisition and activity investment. 
The only control variable for which annual data were 
available was system level of use. Comparing predicted to 
actual use, the percent and direction of error by year is as 
follows: 1963, +9.4; 1964, 0.9; 1965. +0.3; 1966, -6.7; 
1967. -3.8. The predicted time series of system use tends to 
be somewhat smoother than the actual pattern. The largest 
change between years in the baseline series was 138,997 man 
days use as compared to a 293,001 increase in actual use in 
1967. 
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It was considerably more difficult to evaluate the model 
on the basis of predicted versus actual land acquisition and 
activity Investment. These data are on a blennlum basis. 
Also, as Indicated earlier, the Commission Is allowed four 
years from the date of appropriation to use capital Improve­
ment funds. As a result. It was Impossible, from these data, 
to make annual comparisons. An alternative, given this four-
year spending Interval, was to compare total land acquisition 
and activity Investment for three blennlums, the 60th, 6lst 
and 62nd General Assemblies, with the projected total Invest­
ment levels for the corresponding years, 1963 to 1968. Pro­
jected land acquisition for the period was $1,061,251 as com­
pared to an actual Investment of $1,019,800. Projected 
activity Investment was #520,507; actual Investment was esti­
mated to be $445,820^. On this basis the model appears to 
project the distribution of capital improvement funds to these 
purposes reasonably well. Of the two control variables, the 
greatest error is in the projection of activity Investment. 
This error, however, was not considered great enough to reject 
or alter the basic model structure. Important points, given 
the form of control data, were that the relative distribution 
of funds between purposes be approximated and, in attaining 
this distribution, the projected levels of land acquisition 
and activity investment approach the actual. 
^Actual investment was estimated from capital improvement 
budget summaries (26). 
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The model Is normative. Therefore projections of land 
acquisition and activity investment, on a park basis, reflect 
what should have happened during the test period. Again the 
form of the control data and the four-year spending interval 
complicate model evaluation. Under these circumstances, the 
evaluation was based on the model's capacity to reflect the 
incidence of land acquisition and activities investment and 
the direction of park level of use. On this basis, projections 
generally reflect actual conditions in two of three cases. The 
framework appears to be most representative for parks of 
100,000 or more man days use and parks of less than 30,000 
man days annual use. Large parks, in actuality, received 
relatively large volumes of investment, and generally had sig­
nificant increases in use levels. Investment in small parks 
was typically low and level of use at these parks generally 
remained constant over the test period. For the most part, 
projections in these categories were in the direction shown by 
actual data. The effect of basing the decision process on 
standards is apparent in the projection for intermediate parks. 
The model tends, in these cases, to allocate capital improve­
ment funds to a larger number of parks than indicated by 
actual data. Projected direction of park use was usually 
correct. However, in a number of cases, the projected rate of 
increase in use fell short of that indicated by actual data. 
The implications are that the decision structure and feed-back 
mechanism hypothesized is representative of small and large 
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parks but other factors need to be considered for intermediate 
use level parks. 
As indicated earlier, model acceptance was primarily 
based on its capacity to project the level of system variables. 
In this respect, the model appears to perform reasonably well. 
On a park basis, as might be expected, it is less than a per­
fect simulation. However, the usefulness of the model is 
contingent upon its capacity to indicate direction. The 
performance of the model in this respect leads to its accept­
ance. 
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CHAPTER VII. ANALYSIS AND SOLUTIONS, PARAMETER CHANGES 
Introduction 
A secondary objective of this study was to demonstrate the 
usefulness of the model for evaluating alternative policies and 
assumptions. A number of alternative policies are amenable to 
analysis using the basic model. Two are presented here: 
1) improving park quality and 2) changing the institutionally 
specified earmarking fraction for capital improvement funds to 
allow more intensive development of existing parks. The 
former, corresponding to run 2 of the model, is discussed 
first. The latter, run 3» is discussed in section two. A 
third change involved the extension of the model to include 
Capital Improvement Fund II purposes. This analysis, the 
results and interpretations, is included as Appendix E. Sec­
tion three outlines some of the implications of the basic 
model analysis. 
Each of the three changes was made in the basic model. 
They are not cumulative although the model could be adjusted 
to consider such a situation. The results for runs 2 and 3 are 
presented for the same parks evaluated in the baseline series. 
For comparison of baseline and parameter change results, 
summary tables of selected variables for each park and for the 
system are presented. 
184 
Empirical Results, Model Run 2 
Run 2 is based on the assumption, given current capital 
improvement fund constraints, that administrators initiate a 
program of upgrading parks by increasing activity area and 
facility availability for each unit of park use. To simulate 
this decision, facility and activity area standards in the 
model were increased by 20 percent over their baseline values. 
Run 2 time series (of the variables considered in the base­
line series) for Mill Creek, Lacey-Keosauqua and Backbone State 
Parks and for the system are included as Appendix C. 
As shown in Table 38, standard parameter alterations have 
little effect on Mill Creek Park. Comparing terminal values, 
the difference in level of use between the two series is 13 
man days use. Capacity and intensity of use remain constant. 
The decline in total activities investment is a result of 
deferring facilities investment; in run 2, an additional year. 
In the baseline series, an investment in facilities was made 
in 1974. In run 2, capital improvement funds for this purpose 
were not available until 1975* Consequently, Mill Creek level 
of use did not increase enough, until 1976, to bring the park 
back into activity investment consideration. In the baseline 
series, the 1974 facility investment stimulated enough use to 
allow activity investment in 1975* 
Parks of intermediate and high use would be most affected 
by a decision to increase standards. Table 39 indicates this 
policy would result in an additional 5,005 annual man days use 
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Table 38. Comparison of selected variables, baseline and run 2 series, 
Mill Creek State Park, Iowa 
Item Baseline series Run 2 Difference 
(run 1) (2-1) 
1980 level of use (MDU) 15.289 13.302 13 
Increase, LU.1963-1980 
(percent) 13 l4 0 
1980 capacity (MDS) 57.336 57.336 0 
Increase, capacity, 1963-1980 
(percent) 20 20 0 
1980 intensity of use .267 .26? 0 
1980 FS 2.572 2.572 0 
1980 AFDS 1.932 1.932 -.006 
1980 POES .950 .950 0 
1980 quality 18.568 18.576 .008 
Maintenance expenditures, 
1963-1980 (dollars) 95.306 94.182 -1,124 
Priority investment, 
1963-1980 (dollars) 13.200 13,200 0 
Activities investment, 
1963-1980 (dollars) 5.452 5.292 -l6o 
Land acquisition, 1963-1980 
(dollars) 5.000 5.000 0 
Total CIP-I expenditure 
(dollars) 23.652 23.492 -l60 
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Table 39. Comparison of selected variables, baseline and run 2 series, 
Lacey-Keosauqua State Park, Iowa 
Item Baseline series Run 2 Difference 
(run 1) (2-1) 
1980 level of use (MDU) 91,255 96,260 5.005 
Increase, LD.1963-1980 
(percent) 29 37 12 
1980 capacity (MDU) 230,968 259.444 28,476 
Increase, capacity, 
1963-1980 (percent) 14 28 l4 
1980 intensity of use ,395 «371 -.024 
1980 FS 2.543 2.493 -.050 
1980 AFD6 2.259 2.086 -.173 
1980 FOES 1.964 1.817 -.14? 
1980 quality 39-595 39.939 .344 
Maintenance expenditures, 
1963-1980 (dollars) 383.323 387.013 3.683 
Priority investment, 
1963-1980 (dollars) 18,600 18,600 0 
Activities investment, 
1963-1980 (dollars) 70.702 86,097 15.380 
Land acquisition, 1963-1980 
(dollars) 69.577 84,338 14,761 
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of Lacey-Keosauqua by I98O. Capacity would be 28,476 man days 
greater than the baseline series and, even though use 
increased, this additional capacity would reduce I98O inten­
sity of use at this park by .024. Maintenance expenditures, 
activities investment, and land acquisition would be greater 
under run 2 conditions. Facilities investment would not change 
from the baseline series estimate. 
As indicated in Table 40, 198O use of Backbone would be 
2,959 man days greater under run 2 conditions. Capacity would 
be 58,250 man days greater, and intensity of use would decline 
.046 relative to the baseline series. Compared to Lacey-
Keosauqua, total maintenance expenditures and priority invest­
ment would decline. Activity investment and land acquisition 
at Backbone would be somewhat greater than the baseline series. 
Use level increases at Lacey-Keosauqua and Backbone, 
relative to the baseline series, are the result of overall 
increases in park quality. Backbone quality differs positively 
by 0.072, and Lacey-Keosauqua by 0.344. Facilities scores at 
both parks declined because increased use was not matched by 
increased priority investment. However, the negative effect 
of facilities score was more than offset by the positive effect 
of more intense activity area development. 
The constant and declining priority investment in these 
parks reflects the residual status of facilities investment. 
Increased activity standards result in greater activity invest­
ment. Activity investments are undertaken first. As a result. 
188 
Table 40. Comparison of selected variables, baseline and run 2 series. 
Backbone State Park, Iowa 
Item Baseline series Run 2 Difference 
(run 1) (2-1) 
1980 level of use (MDO) 326,146 349,105 2,959 
Increase, LU.j, 1963-1980 
(percent) 96 97 1 
1980 capacity, (MDU) 602,529 661,049 58,520 
Increase, capacity, 
1963-1980 (percent) 57 72 15 
1980 intensity of use .574 .528 -.046 
1980 FS 2.522 2.480 -.042 
1980 AFDS 1.634 1.902 .268 
1980 POES 1.219 1.068 -.151 
1980 quality 40.6l2 40.684 .072 
Maintenance expenditures, 
1963-1980 (dollars) 733.162 726,423 -6,727 
Priority investment, 
1963-1980 (dollars) 132,000 131,400 -600 
Activities investment, 
1980 (dollars) 100,690 105,362 4,667 
Land acquisition, 1963-1980 
(dollars) 111,060 126,221 15.158 
Total CIP-I expenditure, 
(dollars) 3^3.752 362,985 19,227 
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priority Investment in large parks, called for in the baseline 
series, is eliminated in run 2 during the capital Improvement 
fund balancing process. 
The feed-back effect is most evident by the difference in 
land acquisition for Backbone and Lacey-Keosauqua parks. 
Increase activity Investment in these parks, by accelerating 
the decline in AFDS scores, resulted in a greater incidence of 
land acquisition conditions (POES greater than 1.0, AFDS less 
than 2.0). Compared to the baseline series, the Increase in 
activity standards, through the feed-back mechanism, resulted 
in an additional land purchase at each park during the 18-year 
interval. 
Comparing system variables in Table 41, I98O park system 
level of use should be about 200,000 man-days greater if 
facility and activity area standards are increased. This would 
represent a 6 percent greater increase than under baseline 
conditions. The greatest effect of the parameter changes would 
be on system capacity. Capacity would be 937,623 greater than 
the baseline estimates and, as a consequence, system Intensity 
of use would fall 0.022. Capital Improvement Investment would 
be relatively higher, $9,481,326, compared to baseline invest­
ment of #8,991,311—a difference of approximately #490,000. 
In a review of all parks, I98O level of use projections 
for 14 of 58 parks were below corresponding baseline esti­
mates. Under baseline conditions, the increase in use of these 
14 parks was stimulated primarily by facility Investment. In 
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Table 41. Comparison of selected variables, baseline and run 2 series, 
Iowa State Park System 
Item Baseline series Run 2 Difference 
(run 1) (2-1) 
1980 level of use (MDU) 5.070,045 5,268.300 198,255 
Increase, LU.., 1963-1980 
(percent) 58 64 6 
1980 capacity (MDU) 10,520,719 11,458,342 937,623 
Increase, capacity, 
1963-1980 (percent) 37 49 12 
1980 intensity of use, 
system .482 .460 -.022 
Priority investment, 
1963-1980 (dollars) 5,544,646 5,691.407 146,761 
Activities investment, 
1963-1980 (dollars) 1,339,414 1,543,675 204,261 
Land acquisition, 
1963-1980 (dollars) 2,107,260 2,246,251 138,991 
Capital improvement invest­
ment. 1963-1980 (dollars) 8.991.311 9.481.336 490.025 
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run 2, however, facility investment at some parks was reduced 
or deferred due to capital constraints and the preferential 
ranking of investment opportunities. The results for remain­
ing parks approximate the patterns discussed for Backbone, 
Lacey-Keosauqua and Mill Creek parks. 
Empirical Results, Model Bun 3 
Both users and Commission officials have suggested 
increased investment in existing parks.^ To evaluate the 
effects of intensifying investment in these parks, the follow­
ing changes were made in the basic model: 
1, the increment of facilities investment was raised 
from two to three facilities each year; 
2. the facilities score constraint was raised from 
2.5 to 3.0; 
3. the distribution of total capital improvement funds 
was increased from 32.05 to 35*00 percent and reduced from 
36.72 percent to 33.77 percent for Capital Improvement Fund I 
and Capital Improvement Fund II respectively; and 
4, the Pfij values were bounded by specifying that if 
intensity of use was greater than 0.800 the PRj values would 
remain constant. 
Changes 1 and 2 represent alterations of decision rules. 
In reality, the third change would correspond to a legislative 
^This model run is based upon inferences drawn from 
Table 24, Chapter IV, and from the discussion on the distri­
bution of capital improvement funds, Chapter V, 
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decision to appropriate more funds to existing parks at the 
expense of land acquisition for, and the development of, new 
parks. The fourth change is necessary to assure that increased 
use levels, generated by additional facilities investment, do 
not result in unreasonable intensities of use. Some control 
is necessary because activity investment decision process has 
not been altered. Extreme increases in use level, stimulated 
by facilities investment, could exceed capacity because 
activity area investments are constrained to two activities 
and to specified increments. 
Tables 42, 43, and 44 list selected variables for the 
baseline and run 3 series for Mill Creek, Lacey-Keosauqua, and 
Backbone State Parks.^ The effects of the policy change are 
most evident in results for Lacey-Keosauqua and Backbone. 
Lacey-Keosauqua use is projected to increase approximately 51 
percent during the 18-year interval. The baseline series 
increase was approximately 29 percent. Priority investment at 
this park would increase considerably ($65,160) compared to 
baseline investment ($18,600). Activity investment would be 
$1,555 greater than the baseline estimate while land acquisi­
tion would be unchanged. Additional activity investment, 
induced by increased use, resulted in greater 1980 capacity. 
However, in run 3, use increased 51 percent while capacity 
increased by only 19 percent. Therefore, 1980 intensity of 
^Time series of run 3 are included as Appendix D. 
193 
Table 42. Comparison of selected variables, baseline and run 3 series. 
Mill Creek State Park, Iowa 
Item Baseline series Run 3 Difference 
(run l) (3-1) 
1980 level of use (MDU) 15,289 15,573 284 
Increase, LU.j, 1963-1980 
(percent) 13 13 2 
1980 capacity (MDU) 57.336 57.336 0 
Increase, capacity, 1963-1980 
(percent) 20 20 0 
1980 intensity of use .267 .272 .005 
1980 FS 2.572 2.881 .309 
1980 AFDS 1.932 1.976 .044 
1980 POES .950 .950 0 
1980 quality 18.568 18.769 .201 
Maintenance expenditures, 
1963-1980 (dollars) 95.306 92.588 -2,718 
Priority investment, 1963-1980 
(dollars) 13.200 28,800 15,600 
Activities investment, 
(1963-1980 (dollars) 5.452 4,354 -1,098 
Land acquisition, 1963-1980 
(dollars) 5.000 5.000 0 
Total CIP-I expenditure, 
(dollars) 23.652 38,154 14,502 
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Table 43. Comparison of selected variables, baseline and run 3 series, 
Lacey-Keosauqua Park, Iowa 
Item Baseline series Run 3 Difference 
(run 1) (3-1) 
1980 level of use (MDU) 91.255 106,893 15,638 
Increase, LU.j, 1963-1980 
(percent) 29 51 22 
1980 capacity (MDU) 230.968 240,#4 9,476 
Increase, capacity, 
1963-1980 (percent) l4 19 5 
1980 intensity of use .395 .445 .050 
1980 FS 2.543 3-320 .777 
1980 AFDS 2.259 2.196 - .063  
1980 FOES 1.964 1.964 0 
1980 quality 39-595 39.839 .244 
Maintenance expenditures, 
1963-1980 (dollars) 383.323 381,686 -1,637 
Priority investment, 
1963-1980 (dollars) 18,600 65,160 46,560 
Activities investment, 
1963-1980 (dollars) 70,702 72,257 1,555 
Land acquisition, 1963-1980 
(dollars) 69,577 69,577 0 
Total CIP-I expenditure, 
(dollars) 158.883 206,996 48,113 
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Table 44. Comparison of selected variables, baseline and run 3 series, 
Backbone State Park, Iowa 
Item Baseline series Run 3 Difference 
(run 1) (3-1) 
1980 level of use (MDU) 346.146 455.691 109.545 
Increase, LU.j, 1963-1980 
(percent) 96 158 62 
1980 capacity (MDU) 602,529 650,006 47,477 
Increase, capacity, 
1963-1980 (percent) 57 69 12 
1980 intensity of use .574 .701 .127 
1980 FS 2.522 2.834 .312 
1980 AFDS 1.634 1.693 .059 
1980 P0E5 1.219 .913 -.306 
1980 quality 4o.6l2 37-943 -2.669 
Maintenance expenditures, 
1963-1980 (dollars) 733.162 741,108 7,946 
Priority investment, 
1963-1980 (dollars) 132,000 205,980 73.980 
Activities investment, 
1963-1980 (dollars) 100,690 122,192 21.502 
Land acquisition, 1963-1980, 
(dollars) III.060 l4l,685 30.625 
Total CIP-I expenditure, 
(dollars) 3^3.752 469.860 126,108 
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use would be 0.445; 1980 "baseline intensity of use for this 
park was .395* Terminal quality of Lacey-Keosauqua would be 
0,244 greater under run 3 conditions—the difference directly 
attributed to the difference in availability of facilities (as 
evidenced by the relative facilities scores). 
Backbone Park use is projected to increase 158 percent 
from 1963 to 1980 as compared to 96 percent under the original 
conditions. Investment in facilities would be $73,980 greater 
than the baseline estimate; in activities, $21,502; and in 
land, $30,625. Capacity should be 47,477 greater than baseline 
capacity. However, the greater Increase in use would result 
in a shift of intensity of use from 0.574 to O.7OI. Under the 
proposed policy, quality of Backbone Park would decline by 
2.669 relative to the baseline estimate. This would occur 
because of the imbalance between additional Investment in 
facilities and activities. The relatively heavy additional 
Investment in facilities stimulates most of the increased use. 
Activity Investment would not occur fast enough to offset the 
negative effect of Increased use on activity areas (as quanti­
fied by activity score equations). Quality gains attributed 
to increased availability of facilities are more than offset 
by the reduction in activity recreation possibilities. 
According to Table 44, under run 3 conditions. Backbone 
State Park would be approaching the limit of expansion and 
development by 198O. The additional land acquisition in this 
series reduced the possibility of expansion to O.913, 
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signifying a poor possibility of further expansion. The I98O 
AFDS would also be 1.693, implying less than a fair adapta­
bility to further development. When this score is reduced 
below 1.0, Backbone Park would be considered fully developed. 
Small parks, as typified by Mill Creek, would be affected 
very little by the proposed policy change. The increase, from 
2.0 to 3.0, in the number of facilities purchased negates the 
possibility of intensifying investment in small parks. 
Although more funds are available for CIP-I purposes, they are 
invested until late in the time interval in intermediate and 
high use level parks. Consequently, I98O use of Mill Creek, 
under run 3 conditions, differs from the baseline estimate by 
only 284 man days. Bun 3 priority investment is projected to 
be $15,600 greater than the baseline projection. Therefore, 
the 1980 facilities score for this park would be 0.309 greater 
than the baseline. Activities investment and maintenance 
expenditures are lower than the corresponding baseline esti­
mates because of deferring facilities investment until late in 
the time interval. 
Nineteen-eighty man days use of the system, as indicated 
in Table 45» should be 5,420,717, an increase of 350,672 more 
than the corresponding baseline estimate. This represents an 
increase of 69 percent over the specified time interval, 11 
percent higher than under baseline conditions. Total capital 
improvement would be higher—$10,566,532 as opposed to 
$8,991,311. The additional investment, $1,400,276, would 
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Table 4^. Comparison of selected variables, baseline and run 3 series, 
Iowa State Park System 
Item Baseline series Run 3 Difference 
(run 1) (3-1) 
1980 level of use (MDU) 5,070,045 5,420,717 350,672 
Increase, LU.., 1963-1980 
(percent) 58 69 11 
1980 capacity (MDU) 10,520,719 10,710,622 189,903 
Increase, capacity, 
1963-1980 (percent) 37 39 2 
1980 intensity of use, 
system .482 .506 .024 
Priority investment, 
(dollars) 5,544,646 6,944,922 1,400,276 
Activities investment, 
1963-1980 (dollars) 1,339,414 1,439,501 100,087 
Land acquisition, 
1963-1980 (dollars) 2,107,260 2,183,093 75,833 
Capital improvement invest­
ment, 1963-1980 (dollars) 8,991,311 10,566,532 1,575,221 
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Induce, through the feed-back mechanism, $100,08? additional 
activities investment and $75*^33 additional land acquisition 
expenditures. 
Implications of the Analysis 
The purpose of this section is to summarize some impli­
cations of the basic model analysis. Most of these implica­
tions have been discussed in the interpretations of results. 
This section is an attempt to integrate some specific implica­
tions into general implications. 
Under any condition analyzed, the first general implica­
tion of the analysis is that system level of use will increase 
during the interval 1963-I98O. Under baseline conditions, 
system use is projected to increase by 58 percent; under run 2 
conditions, 64 percent; and under run 3 conditions, 69 percent. 
The greatest part of the increased use will occur at inter­
mediate and high use level parks. The use time series of low-
use parks are constant or show a gradual upward trend. 
The results for low-use parks generally support a Plan­
ning Division proposal that many of these parks be removed 
from the state park system, giving management responsibilities 
to local agencies . The bases for this Implication are as 
follows: 
1. original participation (I963 PRj coefficients) at 
these parks was low suggesting they have limited appeal; 
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2. capital constraints, particularly In the early part 
of the time Interval, restricted Investment In facilities at 
these parks, and 
3. low use generally resulted in low activity and land 
acquisition requirements. 
The implication is the state cannot afford these parks, but 
expenditure requirements are low enough that local agencies 
should be able to. 
Another Implication of the analysis is that investment 
opportunities will decline over time. Intensification of 
Investment, as in runs 2 and 3, accelerates the decline of 
these opportunities. In a closed system such as the basic 
model, this finding further implies a limit to the capacity of 
the Commission to supply recreational resources and, in turn, 
a limit to recreational activity at state parks and recreation 
areas. A decline in investment opportunities on a park basis 
is realistic. However, the Implied limit on supply is con­
servative since new parks may enter the system. 
Results from runs 2 and 3 Imply the Commission should 
achieve some balance between activities and facilities invest­
ment. Increasing activity and facility standards, as in 
run 2, resulted in an emphasis on activities Investment. 
Additional use of parks, stimulated by Improvement of activity 
areas, reduced the availability of facilities. Facilities 
Investment did not keep pace with increased use. On the other 
hand, run 3» where the priority facilities constraint was 
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Increased from 2,0 to 3.0, emphasized Investment In facilities. 
Although the availability of facilities at most parks Increased 
considerably, investment in activities was not sufficient tc 
allow capacity to keep pace with increased use. Therefore, in 
run 3» the intensity of use of most parks and the system 
increased. It may be the case that related items such as 
bathhouses and beaches or camp areas and shower and toilet 
buildings should be considered jointly in the investment deci­
sion process. 
Also Implied, from comparing runs 2 and 3 to the baseline 
series, is intensified investment in one capital improvement 
item may Induce additional capital improvement investment in 
the other two items. In run 2 increased system investment of 
$204,261 in activities Induced an additional investment of 
$138,991 in land. In run 3 additional investment of $1,400,276 
in system facilities Induced $100,08? activity investment and 
$75,833 additional land investment. This finding is particu­
larly relevant for intensification of investment in large 
parks. 
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CHAPTER VIII. SUMMARY AND CONCLUSIONS 
Introduction 
State government agencies, charged with the major respon­
sibility for providing outdoor recreational resources, must 
intensify their current supply efforts if they are to meet a 
substantial anticipated increase in outdoor recreation activ­
ity. A prerequisite to intensifying supply effort is planning. 
The specific problems of this study were to formulate a model 
which 1} explained the relationship between economic units and 
institutions concerned with public outdoor recreation, and 
2) could be used as a planning tool. 
Summary of Objectives and Procedure 
It was assumed the public outdoor recreation sector could 
be analyzed in terms of the actions of, and the interactions 
among three different economic units: the public agency sup­
plying recreational resources, the users of these resources, 
and the governmental unit appropriating funds for the support 
of outdoor recreational areas. The specific objectives of the 
study are listed in Chapter I. The procedure followed in this 
study Included the following stages: 1) selection of a subject 
agency, 2) selection of an analytical technique, and 3) devel­
opment of an analytical framework consistent with the objec­
tives of the study. 
The Iowa Conservation Commission was selected as the 
subject agency because it controls the majority of general 
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recreation areas furnished by the State of Iowa. The Commis­
sion holds statutory responsibility for the development, 
preservation and maintenance of Iowa's recreational resources. 
The Parks Section of the Commission is directly responsible for 
the protection and maintenance of Iowa's parks and recreation 
areas. Therefore, this study was confined to the Parks sub­
division of the subject agency. 
Simulation technique was selected as the primary method 
of analysis because: 1) it allows the incorporation of a time 
dimension, 2) it is well suited to the study of interactions 
within a system, and 3) it provides a convenient method for 
describing and explaining decision-making processes. 
The first objective of the study was to statistically 
estimate a household level of use function for state parks and 
recreation areas. This procedure involved two phases. In the 
first phase, data from a I962 park visitor survey were cross-
classified in an attempt to identify variables which might 
influence household use of state parks and recreation areas. 
The second phase involved using multivariate regression 
analyses to estimate a household level of use function. Data 
on the dependent variable, annual man days use of a specified 
park by a given household, and four of the independent vari­
ables: expenditures by the household at the specified park, 
ratio of these expenditures to the total expenditures by the 
household for this type of recreation, number of household 
members, and distance to the park were taken from the park 
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survey. Information on two of the independent variables, 
quality of the park visited and quality of the nearest alter­
native park, was taken from a planning report published by the 
Commission. The other independent variable considered was 
distance between the park visited and the nearest alternative 
park. This regression analysis was discussed in Chapter V. 
A second objective was to define and quantify the invest­
ment decision process of the Parks Section. Information on 
various expenditure and investment criteria was obtained from 
publications of the Commission and through personal contact 
with officials who serve in decision-making capacities. Deci­
sion rules were specified for two categories—maintenance 
expenditures and capital improvement investments. These rules 
are outlined in Chapter V. In summary, the major decision rule 
concerning maintenance expenditures Involved the allocation of 
the maintenance budget. Specifically, if system maintenance 
requirements exceeded the maintenance budget, labor require­
ments for low-use level parks were eliminated in ascending 
order until the budget balanced. The decision process with 
respect to capital Improvement was typified as a standards 
approach to Investment. The three capital Improvement items 
considered were activity areas, facilities, and land. Decision 
processes at the park level involved two steps—Investment con­
sideration evaluations and determination of requirements. A 
park received land acquisition consideration If 1) its adapta­
bility to further development was rated less than fair (AFDS 
205 
less than 2.0) and the possibility for expansion was rated 
above poor (POES greater than 1.0). Parks received activity 
investment consideration if 1) activity areas offered less than 
a high degree of satisfaction to users, as evidenced by a 
recreation possibility rating; 2) the ratio of level of use to 
rated capacity was above 0.250; and 3) the park had sufficient 
undeveloped land within its boundaries for the expansion of 
activity areas. To qualify for facilities investment consider­
ation, a park had to have less than adequate facilities to 
support current use (facilities score less than 2.5). If a 
park was accepted for any type of investment consideration, 
corresponding requirements were determined. Land requirements 
were estimated as a percentage of the existing land area. 
Requirements were computed for the two lowest rated activity 
areas and for the two highest priority facilities. Both 
activity area and facilities requirements were based on the 
relationship between desired (as estimated using stated stand­
ards) and actual levels of the relevant item. If system 
capital improvement requirements exceeded the budget, priority 
facilities requirements for the lowest use level parks were 
eliminated until a balance was achieved. Land acquisition, 
activity area and the remaining priority facilities require­
ments were then considered investments. 
The third objective of the study was to statistically 
estimate functions for projecting capital improvement and main­
tenance appropriations and for projecting park revenues. This 
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analysis was outlined in Chapter V. Attempts to relate appro­
priations to t-1 appropriations using linear regression were 
unsuccessful. Therefore, both capital improvement and park 
maintenance appropriations are projected in the model using 
trend terms. Simple linear regression was used to estimate 
equations relating number of campers, and concessions and mis­
cellaneous revenues to system level of use. Camping revenue 
was projected by multiplying the number of campers by the 
average camping fee. 
The fourth objective of the study, model formulation, 
involved the synthesis of relationships and notions outlined 
in objectives one through three. A simplified version of this 
synthesis was presented in Chapter I. A detailed explanation 
of the solution sequence was included in Chapter V. The 
salient feature of the model is the investment information 
feed-back mechanism. The Parks Section decision process is 
the pivotal component, receiving information input from both 
the recreationist and legislative components. Briefly, the 
direction of causality is as follows; l) t-1 quality influ­
ences park use in period t; 2) t park use and appropriations 
and t-1 supply characteristics information enters the decision 
process; 3) period t maintenance and capital improvement funds 
are allocated to parks In the system according to the decision 
rules stated; 4) t-1 park quality is altered through the scor­
ing system to reflect conditions after investment (i.e., t park 
quality is specified); 5) time is incremented one year; and 
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6) t quality influences park use in period t+1. The major 
feed-back loop is through the quality variable. Investment, 
through this variable, influences park use and, in the next 
iteration, park use influences investment decisions. The link­
age between the investment and recreationists components is 
the scoring system. 
The last step in the study was the analysis of the basic 
model. The first phase involved simultaneous development of a 
scoring system and generation of a baseline time series of 
selected park and system variables. The second phase of 
analysis Involved altering parameters and assumptions of the 
basic model to simulate the effects of changes in Investment 
policies. 
Summary of Results 
The emphasis of the study was on methodology. In this 
respect, results of the study were as follows: 1) demonstra­
tion of the development of a public outdoor recreation sector 
model, and 2) demonstration of the kinds of data needed for the 
model. Empirical results included time series of: 1) level 
of use, 2) capacity, 3) intensity of use, 4) quality, 5) facil­
ities score, 6) adaptability to further development score, 
7) possibility of expansion score, 8) maintenance expenditures, 
9) addition requirements, 10) priority facility Investment, 
11) activities Investment, 12) land acquisition and 13) total 
capital improvement expenditures for 58 parks and recreation 
208 
areas In Iowa. The results are also summarized on a system 
basIs--this summary Includes time series of system: l) level 
of use, 2) capacity, 3) capital improvement appropriation, 
4) maintenance budget, 5) facilities, land acquisition, and 
activities investment, and 6) total capital Improvement invest­
ment. The model simulates 18 years, 1963-1980. The empirical 
results and their implications are discussed in Chapters VI and 
VII. 
Limitations of the Analysis 
Limitations of the analysis are the result of model and 
data limitations. 
Model limitations 
The most apparent limitation of the model Is it does not 
consider other factors that may influence changes in park level 
of use. The inclusion of FRj variables as endogenous elements 
in the model strengthened the Investment information feed-back 
effect. As a result, shifts in park use become entirely 
dependent on changes in park quality. The error in projecting 
level of use, particularly for intermediate use parks, over the 
test period may be attributed to a failure to consider other 
factors, such as population changes, in the level of use deter­
mination. 
Another limitation is the inflexible nature of the deci­
sion process. Decision rules and conditions stated at the 
start of the model are assumed to be valid over time. If a 
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surplus of capital improvement funds develops as in the base­
line series, there is no provision for relaxing investment 
constraints so these funds can be absorbed by parks still 
having facilities requirements. The specification of one set 
of activity standard additions (Xy) also reflects a degree of 
inflexibility in the decision process component. The present 
structure spreads required activity investment at large parks 
over a number of years. A correction might involve including 
three sets of activity addition coefficients, one for each use 
level class. 
By design the model is limited to the consideration of 
activity investment in areas existing at the 58 parks in 1962. 
The development of new activity areas at these parks is not 
considered. This restriction exists because it is difficult 
to judge the feasibility and potential for making such improve­
ments. For example, to control investment in the development 
of trails, a variable describing the terrain suitability would 
have to be included in the decision process component. 
The basic model is limited to the consideration of 58 
parks. The model was extended, as outlined in Appendix E, to 
allow new parks to enter the system. This extension, however, 
requires some extreme assumptions with respect to original 
condition of a new park. Consequently, the gain in information 
from altering the basic structure is the result of considering 
the geographical allocation of Capital Improvement Fund II. 
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Data limitations 
Simulation requires data specified in great completeness 
and detail (11, p. 14). Weaknesses in simulation models are 
often the result of data deficiencies. Many flaws in relation­
ships and parameters in this model are attributed to these 
deficiencies. 
Perhaps the most serious weaknesses in the model are the 
scoring equations. The specification of coefficients by 
assumption and experimentation is questionable. The great 
number of component Interactions and the limited amount of 
test period data reduce the effectiveness of setting coeffi­
cients by the techniques described. There is a possibility 
that coefficients derived in this manner will work well over 
the test period, but would be invalid in the longer run. This 
eventuality would be reflected in the AFDS and POES equations 
and therefore, would affect decisions on land acquisition and 
activity Investment in later stages of the run. Improvement 
of the scoring equations could be accomplished in one of two 
ways: 1) by estimating the equations from time series data or 
2) by testing the model over a longer period of time. The 
preferred method (suggestion 1) is not possible because the 
quality rating survey has not been repeated. 
Another weakness of the model attributed to data limita­
tions is the set of land acquisition equations, A number of 
unsuccessful attempts were made to statistically relate the 
quantity of land purchased to park characteristics. Apparently 
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there are a number of local factors not reflected in park 
variables such as present land area and possibility of expan­
sion that influence land acquisitions. The set of land 
acquisition equations in this model results in spreading land 
purchases at some parks over time—a situation not substan­
tiated by control data. 
Ideally, a demand function should have been incorporated 
in the recreationists component of the model. This would have 
added on additional dimension to the model since the effects of 
admission and camping fees on use could have been evaluated. 
However, the park visitor survey data used to estimate the 
household level of use equation were not amenable to demand 
analysis. 
There are weaknesses in other components that might be 
corrected with additional information. However, the most 
serious are those reviewed. Additionally, the analysis is 
limited by input data deficiencies. In particular, park inven­
tory data used in the analysis was not as complete and compre­
hensive as desired. These data were difficult to obtain 
because records of the number and original cost of park facil­
ities are not complete. Maintenance expenditure and facility 
requirement determinations would be more realistic if the 
quality of inventory data were improved. 
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Conclusions on Hypotheses 
The major hypotheses of the study were: 1) the level of 
park use Is a variable In the decision framework of the 
relevant public agency, 2) the quality of, and the distance to 
a park influence the park use level of a given household, and 
3) the Investment decisions of the relevant public agency 
exhibit an Information feed-back effect. 
The first hypothesis was substantiated on two accounts. 
First, as Indicated In Chapter III, Commission officials assert 
that attendance of an area Is one of several factors considered 
In allocating capital Improvement and maintenance funds to 
existing parks. Secondly, both actual data and the results of 
this study reflect a positive relationship between use and 
Investment. This relationship Is evident In the results pre­
sented In Chapter VI and, as a rule, Is supported by the 
results for the other parks. 
Acceptance of the second hypothesis Is conditional. The 
evidence In Table 22 was that 3*7 percent of Iowa recreatlon-
Ists cited poor park conditions as the first reason for not 
visiting Iowa parks more frequently. Approximately 31 percent 
of all visitors, as Indicated In Table 23, suggested this was 
the second reason for not visiting more frequently. An 
Inference drawn from this analysis was that quality of a park, 
while not a major determinant of Its level of use. Is a vari­
able In the decision process of users. On the other hand, the 
regression analysis of household use, equation 5.38, suggests 
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that quality of the park visited does not contribute signifi­
cantly to the explanation of the variance In household annual 
man days use. Distance to the park visited and distance to, 
and quality of, the nearest alternative park did contribute 
significantly to the explanation of this variance. Therefore, 
with respect to the distance variable, the hypothesis Is 
validated. The contradictory evidence on the hypothesized 
relationship between quality and household use of a park pre­
cludes a conclusion on this aspect of the hypothesis. 
The test of the third hypothesis was the capacity of the 
model to project selected variables over the test period. The 
model, based on a major feed-back loop through the quality 
variable, generally approximated conditions for hl^ and low 
use level parks. Intermediate park use was usually under­
estimated. The evidence supports the hypothesis that a feed­
back effect exists but Implies that other factors should be 
considered In park level of use determinations. 
Conclusions 
It Is believed the analytical structure developed In this 
study provides a unique and realistic framework for explaining 
the relationship between economic units and Institutions In 
the public outdoor recreation sector. Consistent with the 
objectives of the study, the model Is capable of generating 
time series of relevant park variables and Is amenable to 
experimentation with respect to most model elements. 
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The empirical results obtained are specifically applicable 
to the public outdoor recreation sector in Iowa, These 
results, reflecting a normative environment, should serve as 
guidelines for decision making by Conservation Commission 
officials. The general implications drawn from these results 
should be useful for recreational planning. However, the major 
contribution of the study is in methodology. Specifically, 
including the scoring system in this model suggests 1) a con­
venient method of controlling investment decision simulation 
models and 2) a possible linkage between components in such a 
model. The definition of the investment decision process, 
although admittedly abstract, is a step toward identifying 
relevant decision variables. The major result of the study is 
the demonstration of a means for examining the relationship 
between the provision of a service by a public agency, and the 
level of public use of these services. 
Undoubtedly, there is room for improvement in the model 
formulation procedures, particularly with respect to specifying 
decision rules. There is also a great need for more and better 
data. Additional research, directed toward the refinement of 
procedures and techniques used in this study and toward devel­
oping improved data systems, will enhance the value of simu­
lation as a tool in public investment research. 
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APPENDIX A; PARK VISITOR SURVEY QUESTIONNAIRE 
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Part B PAPJC VISITOR SURVEY January I965 
STATE CONSERVATION CCMISSION 
East 7th and Court Avenue 
Schedule No. Des Moines, Iowa Interviewer 
Name of person driving car Date of 1st call 
Address: Street Date of 2nd call 
City Date of 3rd call 
I. HOUSEHOLD COMPOSITION List all members of this household during the summer 
months, whether iazmediate faiaily or not 
(1) 
No. 
(2) 
Last name 
(3) 
First name 
(4) 
Relation 
to head 
(5)  
Sex. 
( 6 )  
A.n;e 
(7) 
Occupation 
1 
1 
Head ! 
2 
? 
k  
5 
6 
7 
i 
8 i 
9 1 
Interviewer : The following descriptions are given to help you properly classify 
the various trips, tours and visits to recreation areas. 
II. Visits to city, county, private parks only 
III. Regular (daily or weekly) trips to an Iowa park or recreation area 
IV. Visits to Iowa State Parks, natural lakes, rivers, etc. (excluding tcurs) 
V. Visits in IV that lasted overnight or longer - hours spent and costs 
VI. Visits to two or more Iowa State Parks, etc., on one tour 
VII. Visits to recreation areas in states other than Iowa that last&ii. 2 
nif^ts or nore 
VHI. Trips taken to states other than Iowa which were primarily sightseeing 
trips 
IX. Miscellaneous 
221 Page 2 
sj II. VISITS TO CITY, COUDiTY, PRIVATE PARKS ONLY (include Isaac Walton, etc., sr.d 
amusement, i.e. Riverview) 
1. How many separate visits did members of your household malce to city, 
county and/or private parks during the period May 1 to September 30, 1962, 
either individually or as a family? (include supervised recreation, 
i.e. baseball games, craft classes, etc.) 
None 
1 - 2  
5 - 5 
6 -10 
More than 10 
III. Did any member of your family malce regular (daily or weekly) trips to an 
Iowa park or recreation area during the period May 1 to September 30, 1962? 
Yes_ No 
(Example; regular s-^nmming lessons at an Iowa park, camp counselor, etc.) 
If YES: 
(1) 
H.H. 
aember 
No. 
(2) 
Times 
per 
week 
(5) 
Number 
of 
weeks 
w 
Driver 
Non-E.E. 
member 
No. of 
trips 
(5) 
Driver, 
ÏÏ.ÎL member 
i (6) 
Iowa park, lalce, 
or other recrea­
tional area 
(Destination) 
(7) 
1 
1 
Activity ; 
H.H. 
member 
No, 
Number 
of 
trips 
' 1 
1 j 
1 i 1 1 
] 
i 
1 ; i ! 1 
1 
1 I 1 1 
• i 
' 
• 
i 1 • 
! ! 
1 ! 
i 1 
i : 
c c c 
rv,  VISITS TO IOWA STATE PARKS, RATURAI, LAIŒS, RIVERS OR HISTORICAL SITES (IN IOWA) OM.Y 
Did any Kezibers of your household make visits to Iowa State Parks, natm-al lakes, rivers or historical sites in Iowa 
during the period May 1 to September 30, I962? Yes No 
If YES; 
Interviewer: (l) Exclude any visits where two or more parks were visited during one trip. Record these "tours" 
in Section VI. 
(2) Exclude regular trips to park, as for swimming lessons, csrr.p counseling, etc. This was recorded 
in Section III. 
(5) Use a separate line for each trip. List in chronological order all trips of whatever duration 
taken to such places. 
(1) 
?rip 
ÎO. 
(2) 
Mon'th 
(3) 
Number 
of 
people 
in car 
m 
Household 
members 
in car 
(5) 
Was driver 
a H.H. 
member 
(Yes or Ko) 
(6) 
If yes 
H.H. 
member 
No. 
(7) 
Park or site 
(8) 
Nearest town 
(9) 
Stay 
overnight 
or longer? 
(Yes or rlo)-
lio) 
Did you 
bring a 
boat?** 
(Yes or Ko) 
(11) 
Did you 
rent a 
boat? 
(Yes or To) 
j 
, 
) > > > 
1 
1 
1 
—— • — — — 
1 
J 
1 
.. 1 — i 
*If YES, transfer this trip to Section V and get expenses. 
does not include canoe, Q 
c c ) 
V. r • itervlo-rer ; 
TîT 
Trip I 
No. Month 
— )— 
i 
-L 
1 
Name of park, lake, 
or other recreational 
area visited 
Of the visits recorded in Section IV, (a "Yes" in col. (9)  ) please list in the table below each visit 
that lasted overnight or longer and complete the auestions reearding that visit. Get data for 
cols."TÏ), (2) and (^T^frcra Section IV. 
If two or more such overnight visits were made to the same park, lake or other recreational 'area, please 
l i s t  e a c h  o n e  s e p a r a t e l y ,  t h e n  a s k  q u e s t i o n s  d e s i g n e d  t o  R e t  r e s p o n s e s  t o  c o l s ,  ( k )  a n d  ( 5 ) .  
' - M ' ' (5) 
Expenses* (Dollars) 
O) 
Hours spent in 
recreational 
area 
(a) 
Lodging or 
camping 
fee 
TbT 
Meals and 
groceries 
Auto 
expenses 
TdT 
Gas and 
oil for 
boats 
'UT 
Fishing 
i f )  
Boat 
ex-Gens e 1 rental 
(g) 
Other 
(spsclfy) 
IhT 
Total 
Expenses 
c c 
via TOUi^ CP IOWA STATE PARKS, MAIUIiATj LAIŒS, RIVEIiS OR IIISTORIC/i SITES (iN 10%%) OIILY 
During the period May 1 to September 30, 1952, did any menbers of your household make any tours, visiting tvo or izc: 
state paaOcs, natural Isltes, rivers or historical sites? Yes No . 
If YES: 
'(ey ^X) 
Trip 
ÏIOo Month 
Total nurnbei-
of people 
making tour 
m 
Members of 
household 
making tour 
Record H,K. No,'s 
JTT 
f  > . —t  
.* —> 
} 
.> > > 
.> > —; 
int'iver 
State parks, lakes, 
w " (7)  I  
Hours • 
spent j Stay overnight 
rivers or historicalj in i or longer 
sites visited ipark j (Yes or No) 
'):'Tol:al ezpsn:^ ' includes such things as lodging, souvenirs, meal 
gaô and oil for boats, fishing expense, boat rental, etc. 
JsT 
If Yes in col. (8) 
Total exror-e of trir* 
M 
N 
-tr-
I 
and groceries, auto expense (may be fir^red at ^//inilo), 
c e r 
VII, VISITS TO RECREATION A?>SAJ5 IH STATES OTHER TKAH lOWA TIÎAT LASTED 2 ffiGIfrS OR MORE 
During the period May 1 to September 30, 1$62, dild any members of your household take any trips to recreation areas 
in states other than Iowa (e.g. to a cabin on a lake, river, etc.) and stay there for 2 nights or nore before 
returning hoine? Yes ITo 
If ÏE3; 
(1) 
Trip 
ÎÎ0. Month 
(5) 
Total nursiber 
of people 
making trip 
T4) 
Members of 
household 
makina trip 
(5) 
Type of vacation 
place (lake, 
river, etc.) 
(6) 
Location 
City and State 
(Y) 
Lenfîth of stay'^ 
(8) 
Total 
exrense 
w 
Visiting 
lb) 
Business 
(c) 
Vacation 
1 1 1
 
1
 1
 
1 
1
 1
 1
 . 
2 1 1
 
1 
1
 1
 1
 
1
 1
 1
 
; 
3 > } f 
> > > 
k 
! 
1 
! 
1 
L 
I 
L 
I 
^Interviewer: Ask vhat part of this trip was.for visiting, business and vacation. Record,the days (or hours) spent 
for visiting and business and the days (or hours) on vacation. Get the total expense of the trip p 
and we will pro rate the expense for vacation only - unless they know the amount spent for business; o 
if so, the ainovmt in the expense column should designate the amount for each. c\ 
( r 
VIII, TRIPS'T/JŒN TO STATES OTHER TIL'JI IOWA WIICH HERE PRII'IARILY SIGHTSEEING TRIPS 
During the period May 1 to Septer.ioer JO, I962, did any members of your household take any vacations to states 
other than lova which you consider to "be primarily sightseeing trips (rather than the r.ore fixed location 
type of vacation described in Section VIl)? Yes No . 
If YL:S ; 
—^ (iT 
Trip 
No. 
W 
Month 
(5) 
Total number 
of people 
malting; trip 
Members of 
household 
making trip 
-> > 
. )  )  
-> 
.f > 
.—> 
. } —> — 
I3T 
Auto, 
Train, 
Plane, 
Bus 
Main points 
of interest"' 
(7) 
Location 
City and State Visitin-? 
Length of stai/^"' 
(b) 
Business 
(c) 
I'acation 
Total 
ex-csris'i 
N 
N 
C 
^Inborvievcr: For example, Black Hills, Yellowstone Park, World's Fair, Grand Canyon, etc. 
^•'•'S^rae instruction as for Section VII. 
IX. MISCELLAÎJEOUS 
227 
1, Did you "buy a 1962 lova hunting license? 
Iowa fishing license? 
Iowa combination license? 
Page 8 
(Covering the period April 1, 
lp62 to March 51, I963) 
Yes No 
Yes_ 
Yes 
No_ 
NO 
2, Do you own a boat? Yes No 
canoe? Yes No 
If YES TO BOAT, where do you keep your boat durins boating season? 
5.  Do you ovn a cabin? Yes No , If YES, Location 
(Lake, River, Etc.) 
Nearest tovm 
State 
4. V/hat are seme reasons that you did not visit state parks or recreational 
areas more frequently? 
5.  Do you have any suggestions or criticisms to improve our state parks? 
w 
Sumestions or criticisms 
(bl 
Park name if reference 
is made to a certain 
park in Col, (a) 
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APPENDIX B; COMPUTER MODEL OF IOWA 
RECREATION SECTOR MODEL 
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DIMENSION T(58,57» ,S(32) »ID(7),CC(36),0ATA{58,24) ,C(5), 
IDLDC i8,lC),XP{58),JP C53) ,SC( 6) ,CXC58 ,6) , TXC 58) ,RX{58), 
2XX{58,6) 
READ (1,1 )ID,S,CC 
1 F0RMAT{7Il/10X,Fi0o3,FlCo4,F10o5,2F10ol,F5o 2, F5ol,F10ol 
l/10X,F5o3,3(F5ol,FlCe8)f2F5ol,FlCo8/lOX,3F5o 1 ,F5o4, F5ol 
2,F5o 2,F10o7,F3ol,F5ol,F3ol,2F4<,l,F6o2,F5o4/10X,F8cl, 
3F5o2,F4o2,3F5u4,F6o4,F5al,F5o4,F10ol,F5o2,F7oI/10X, 
414F5o4/lCX,F5o4,2F5o2,F5o3,F5o l,F10o 5,4F5»2) 
DO 13 1=1,18 
DO 12 J=l,58 
DO 9 K=l,24 
DATA (J, K)=0o G 
JP(J»=U 
RX(J 1=0 oC 
9 XP(J)=ûoir 
00 11 K = l,6 
SC(K)=OoO 
XX(J,K)=0^0 
11 CONT INU& 
DO 10 K=i, iO 
DLO( I,K)=OoO 
10 CONTINUE 
TX( J)=GcO 
12 CONTINUE 
13 CONTINUE 
S8UD=ùoù 
JJ=1 
DO 32 1=1,56 
READ (1,2 9)XF{ I),JP{I ), (T(I,J),J=1,57» 
29 FORMAT (5X,F2o 1,11, 2X ,F5o2, 6F4o 2, F2o l,3F4o 2, F2ol ,lX,F4ol, 
29 F0RMAT(5X,F2cl,Il,2X,F5o2,6F4o2,F2ol,3F4o2,F2ol,lX,F4o 1 
i,F5o2,3F4o l/10X,3F4ol,2F4ol,F7ol,F4ol,F6ol,2F4ol/lOX, 
28(F2<,i,fôoi)/10X,Fôo l,F7ol,F2ol,F4o2,F6o l,F2al,2F6„ 1, 
32(F2oi, F6ol ),F6ol,F5o3) 
XP(I ) = XP<I )-iOoO 
T( I, 8)=T{I,S)*iOoO 
T(I,12) = T( I,12)*10o0 
T( I, 23) = T( I,23)*10o0 
DO 30 J=15,20 
T(I, J) = TCI, J )*10o0 
30 CONTINUE 
DO 31 J = 25,27 
31 T( I, J) = T(I,J)*10oû 
DO 25 J=2g,46 
25 Td , J) =TCI ,J)*iCoO 
DO 26 J=48, 56 
26 TCI, JI = T(I ,J)*10o0 
32 CONTINUE 
S(4)=5(4)*10o0 
o 
•vl -V U1 vn O O o o c o l\) w M o Ov Oi 
H -H H H H tM cri X t—1 •o n H 
ZI X n c o C. C. C. c. (_ H 2 c. 
< * < • • *  H H c- X m —( <• 
M M M M M — o •« X 1-4 7: 
vfl 00 -o cr U1 c_ M p- 3 
• ->< c. m c II 
Il II II II II VI o II < m 0 
•H H H H H •vj ro O ro m U) 0 r-
C- C. C. C. t_ 1 O 
« # « * < #  «* 0 •g o H» l-' H» 1— t-* CD o -n 
vO 00 -J O O M 
o 
+ + + + + -«1 m 
o o 3 
«m M N) •B» 
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T (J,20J=T(J,2 0) + { (XX(J,2)*o20 )*T( J,20 ) ) 
799 CALL LEV{T,XY,J,ZZ,S,XX) 
XX(J,1)=XY 
DATA(J,1)=ZZ 
DLD( 1,1 )=DLÛ(I,1)+ZZ 
800 CONTINUE 
DO 1C2 J=l,33 
STEN=OoO 
PEXP=Oo 0 
PP=OoO 
Z ~0 9 0 
RPS=OoO 
CAPR£0=Uo0 
AEXP=GoO 
XEXP=OoO 
AEREQ=OoQ 
C COMPUTE CAPACITIES 
C ( l)=5aùûoO*T(J,2i} 
C(2)=608Ûo0*T{J,22) 
C(3)=lo90=i=T(J,23) 
C (4)=]oOS2*T( J,25) 
C(5» = C{1 )+C(2) + C(3)+C(4) 
I  F( I-1)500,500 ,501 
500 CX(J,3} = T(J,57)*C(5) 
501 CX(J,4J=DATA( J,l) 
CX(J,5) = CX(J,4)-CX{ J,3) 
DATA (J, 2 )=C(1 »+C« 2)+C(3)+C(4) 
DLD( 1,2 )=C {1)+C(2)+C<3»+C(4)+DLD(I,2) 
DO 33 L=2, 7 
33 RPS=RPS+T(J,L) 
GO T0C34,36,34,36,34,36,34,36,34,36,34,36, 34,36, 34,36, 
134,36), I  
34 STAPP=CC(1)+(CC(2)*S(4)) 
FED=CoO 
TAPP=STAPP 
TFED=FED 
IF(I-3) 36,35,35 
35 FED=CC(3 )*STAPP 
CAPIMP=o 5*CSTAPP+FED) 
TAPP=STAPP 
TFfcD=FcD 
36 CAPIMP=o5*(TAPP+TFE0) 
DLD( I,3)=(CC(4)«CAP1MP)+SBUD 
DLD( 1,4 ) = CC(5)*CAPIMP 
DLD(I,5)=TAPP+TFED 
STALL=S(5)+9389 
CONC=CC{ 8)+(CC(9)*DLC(I,l) ) 
CAMP = CC(iC) + (CCCll)*OLD(I,l)) 
CAm=S( 6 )*CAMP 
ADMR=S(7)*DLD{ 1,1 ) 
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MISR=CC( 12 )+(CC(13)*DLD(I,l) ) 
BUDG =ST A LL+MI SR+CONC+CAMR+ADMR 
PMAIN=CC(14)*BUDG 
DLD{ I,6) = PMAIN 
TENS=0ATA(J,1)/C(5) 
STtN=TENS-T(J,57) 
T W,57) = TENS 
DATA( J,3) = TENS 
64 IF(RPS-i8o0)38,38,37 
37 AEXP=OoO 
GO TO 39 
C COMPUTE ACTIVITY REQUIREMENTS 
38 CALL ACT{T,DATA,C,I,J,S,AEXP,SC) 
39 K=15 
G COMPUTE MAINTENANCE 
DO 41 11=29,43,2 
XEXP=XEXP+CCC {K)*T( J,II )) 
K=K+1 
41 CONTINUE 
XEXP=XEXP+(CC(23)*T(J,44)) 
X EXP=XEX P+ < CC (24} *T IJ ,45 )} 
I  H 1-6)61,62,62 
61 X£XP=XcXP+{CCC25)*T( J,48)) 
62 XEXP=XEXP+{CC(26)*T{J,51)) 
K=27 
DC 42 11=53,55,2 
XEXP=XEXP+(CC(K)*T{ J,II) ) 
K=K+1 
42 CONTINUE 
XEXP=XEXP+<CC(29)*T( J,56)) 
TX{ J)=2 616+(o0407*DATA( J,l)) + (2o9402*T( J,26) ) 
REXP=REXP+TX ( J ) +XEXP 
DATA (J, 14 )=XEXP+TX(J) 
0ATACJ,15)=XEXP+TX(J) 
C COMPUTE ADDITION REQUIREMENTS 
44 STAN=S(15)*DATA( J,l) 
Q=STAN-T(J,32) 
I  F(Q- loO )46, 46,45 
45 PP=PP+ioC 
AEREQ=AEREQ+S(16) 
PEXP=PEXP+S(i6) 
46 STAN=S(il)*DATA(J,l) 
Q=STAN-T(J,28) 
IFC Q-loO )49,49,47 
47 PP=PP+loO 
AEREQ=A£REQ+5(12) 
I  F(PP-3oC)48,48,49 
48 P£XP=P£XP+S( 12) 
49 STAN=DATA{ J,1)*S(22) 
Q=STAN-T(J,50) 
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IF(Q-S( 231)52, 52, 5G 
5C PP=PP+loO 
AERE0=A£RËQ+(S(24)*lC00Co0) 
IF(PP-3oO)51,51,52 
51 PEXP=PÊXP+(S{24)*lû0û0o0) 
52 IF(DA7A(J,1)-S{ 17))56,56,53 
53 STAN=S{i8)*DATA(J,l) 
Q=ST^N-T(J,34) 
IF(Q-loO)5ô,56,54 
54 PP=PP+loO 
AeREC=AER£0+S (19) 
I  F(PP-3oO) 55, 55,56 
53 PEXP=PEXP+SC19) 
56 IF*CO)-76000.0)69,69,57 
57 IF(0ATA(J,l)-100000o0)69,6 9,5 8 
58 STAN=S(13)*0ATA(J,l) 
Q=STAN-T(J,30) 
IF( 0-1.0)69,69,59 
59 PP=PP+loO 
AEREG=AEREQ+S(14) 
IF(PP-3oO )60,ô0 ,69 
60 P EXP=PEXP+S(I4) 
C LAND ACQUISITION CONSTRAINTS 
69 IF(T( J, lC)-2oO) 70,71,71 
7U IF(T(J,l l)- loO)71,72,72 
71 ALAN=OoO 
GO TO 700 
72 ALANl=o 02*T(J,26) 
IF{ALANl-lûoO)704,704,705 
704 ALAN=10oC*S(23) 
GO TO 700 
7C5 ALAN=ALAN1*S(28) 
700 CAPR EQ=PE XP+AEXP+ALAN 
IF(T(J,9)oLTo3o0)G0 TO 111 
P£XP=CoO 
111 DATA(J,16)=AEREQ 
C APR E0= P EX P+A EX P+AL AN 
DATA(J,17)=AEXP 
DATA(J,ia)=ALAN 
DATA( J,19)=CAPREfi 
DATA(J,20)=DATA(J,19) 
DATA(J,24)=P£XP 
D LD{I,3)=DLD(1,3)+PEXP 
DLD(1,9)=DLO(I,9)+ALAK 
DLO( I, i0)=DLD(I,10) + AEXP 
C COMPUTE NEW SCORES 
IF(CX(J,5))906,907,907 
906 CX(J,5)=0o0 
907 IF(T(J,3)oHQoGoO)GG TO 901 
T (J,3)=T( J,3) + (o00010*SC(l) )-o00000530*CX( J, 5) 
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141 SYSR=SYSR+CAPREQ 
DATA(J,4) =T(J,3) 
DATA(J,5]=T{J,4) 
DATA(J,6) =T( J,5 ) 
0ATA(J,7J=T{J,6) 
DATA(  J,a )=T(  J,7) 
DATA(J,9)=T(J,8) 
OATA< J,10)=T{J,9) 
DATA(J,11I=T(J,10) 
DATA( J,12) = T<J,11» 
0ATA(J,13)=TC J,3)+T(J,4) + T(J,5)+T(J,6}+T(J,7)+T( J,8) + 
1T(J,9)+T(J,1)+T (J,2) 
XX(J,2)=0ATA{J,13)-XXCJ,1) 
DATA(J,21)=DATA{J,20)+DATA{J,15 J 
CX( J,3)=CX(J,4» 
DO 122 K=l,6 
122 SC{ K}=CoO 
IF(J-1)60U,600,601 
600 CX(1,1 )=DATA(Jfl) 
CX(1,2)=J 
GO TO 102 
601 DO 602 K=1,N 
IF ( CX ( K, 1 ) -C AT A ( J ,  1 ) ) 60 2, 602, 60 3 
60 2 CONTINUE 
N= N+l 
CX(N,l}=DATA(J,i) 
CX{N,2)=J 
GO TO 102 
603 N=N+i 
LL=N-K 
MM=N 
DO 604 K=1,LL 
CX(MM, i) = CX(N-M,l) 
CX( KM,2)=CX(N-M,2) 
MM=MM-1 
60 4 CONTINUE 
CX(K,1)=0ATACJ,1) 
CX(K,2)=J 
102 CONTINUE 
0EXP=0r :XP+1000Co0 
SYSR=SYSR+CEXP 
DLDd, 8j=DLD(I,8)+0 EXP 
N=Q 
401 DO 302 J=l,58 
DO 300 K=i,58 
IF(XP(K)-T( J,i2) )3CC,3C1,300 
301 T(J,14)=DATA(K,13) 
DATA(J,22)=DATA(K,13) 
DATA{J,23)=XP(K)+o5 
300 CONTINUE 
236 
302 CONTINUE 
1F(NI110,303,110 
303 N=1 
21 A=DLD( If6)-REXP 
IF( A)20,106,106 
20 J=CX(N,2J 
IF( TX(J))22,22,23 
22 N=N+1 
60 TO 20 
23 REXP=REXP-TX{ J) 
DATA(J,21J=DATA{ J,21HTX(JI 
DAT A W,15 )=DATA{J,15I-TXCJ) 
T(J,9)=RX{ JI+(o000û2*0ATA(J,24» )-o 00001*CX( J,5)+oû0002 
1*DATA( Jti5)-o00Û02*DATA( J,14) 
DATA( J,10)=T( J,9) 
TX( J)=OoO 
N=N+1 
GO TO 21 
10 ô N=1 
24 A=DLD(I,3)-SYSR 
IF( A)103, 108,108 
103 J=CX(N.2) 
IF(DATA(J,24))104,104,105 
104 N=N+1 
IF( N-59)103,108,108 
105 SYSR=SYSR-DATA(J,24) 
DATA(J,21)=DATA(J,21 J-DATA(J,24) 
DLD{I, e )  = DLD(I,3)-DATA< J,24ï 
DAT A(J,20) = DATA(J,20)-OATA(J,24) 
DATA(J,24>=0o0 
T(J,9)=RX(J)+(o00002*DATA{J,24))-oOOOÛl*CX{J,5)+o00002 
1*DATA(J,15H«OÛ002*OATA(J,14) 
OATA{J,10)=7(J,9) 
0ATA{J,i3)=T{J,3)+T(J,4)+T{J,5)+T<J,6)+T(J,7)+T(J,e)+  
1T(J,9KT(J,1)+T(J,2) 
XX( J,2)=DATA( J,13)-XX(J,1) 
N=N+1 
IF(N-59)24,108,108 
103 IF( N-l)401,110,401 
110 CALL TABT(J,T,S,DATA,C) 
CALL TABB(DATA,YYY,XP) 
DLD( I ,  7)=SYSR 
YYY=YYY+loO 
S(4)=STAPP 
S(5)=STALL 
SBUD=DLD( I,3)-SYSR 
00 120 J=l,58 
DO 121 K=l,24 
121 DAT A(J,K)=GoO 
120 CONTINUE 
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109 CONTINUE 
CALL TABB2(DLD) 
END 
SUBROUTINE TA8B{DAT A,YYY,XP ) 
DIMENSION XP(58),DATA(58,24) 
L=YYY 
DO 3 J = i,5S 
X=XP(J)+o5 
WRITE(15)YYY,X,(DATA(J,K),K=1,24) 
3 CONTINUE 
RETURN 
END 
SUBROUTINE ACT(T,DATA,C,I ,J,S ,A EXP,SC) 
DIMENSION SC32),T(58,57),C(5),SC(6),0ATA(58,24) 
TENS=DATAU,i)/C(5) 
TB1X=S( 9) 
IF(TENS-TENX)46,1,1 
1 IF(T( J,1G)-1«0I46,46,3 
3 CAPX=DATA(J,1)/TENX 
LM=G 
DEL=CAPX-C(5 ) 
DO 12 K=3,7 
IF(T( J,K))4,12,4 
4 1F( T(J,K)-2»0)6,6,5 
5 T{J,K)=2oO 
6 LM=LM+1 
GO TC (7, 8, 9, 10, 11),LM 
7 R=T (J,K) 
GO TC 12 
8 W=T <J,K) 
GO TO 12 
9 TU=T(J,K) 
GO TD 12 
10 U=T(J,K) 
GO TO 12 
11 V=T(J,K) 
12 CONTINUE 
GO TO (17, 16, 15,14, 13),LM 
13 P=AMINHR,'«,TU,U,V) 
GO TO 18 
14 P=AMIN1(R,W,TU,U) 
GO TO 18 
15 P=AHIN1(R, W,TU) 
GO TO 18 
16 P=AMIN1(R,W) 
GO TO 18 
17 P=R 
18 LL=C 
IX=0 
DO 28 K=3,7 
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IF(IXi21,19,21 
19 IF(T(J,K)-P)21,20,2i 
20 M=K 
IX=1 
GO TO 28 
21 IF(T(J,K))23,28,23 
23 LL=LL+1 
GO TO (24, 25, 26, 27), LL 
24 R=T(J,K) 
GO TO 28 
25 W=T(J,KJ 
GO TC 28 
26 TU=T(J,K) 
GO TC 28 
27 U=T(J,K) 
28 CONTINUE 
90 TO (32, 31,30,29),LL 
29 P=AMIN1(R,W,TU,U) 
GO TC 33 
30 P=AMIN1(R,W,TU) 
GO TO 33 
31 P=AMIN1(R,W) 
GO TO 33 
32 P=R 
33 JX=C 
LL=0 
DO 3 8 L=3,7 
IF(M-L)24,36,24 
34 IF(LM-1)35,38,35 
35 IF(JX) 38,36,38 
36 IF(T(J,L)-P)38,37,38 
37 NM=L 
JX=1 
GO TO 39 
3 8 CONTINUE 
39 K=M 
41 GO TC ( S3,83,42,51,59,67,75),K 
42 IF(DATA(J, 1)-100000o0)43,47,47 
43 IF(DATA(J,1)-50000«0)44,45,45 
44 X=o00046934 
GO TO 48 
45 X=o00014227 
GO TO 48 
47 X=o0001103i 
48 Y=X*DATA(J,1) 
Z=Y-T(J,21) 
IF(Z-2o0)49,49,50 
49 SC(K-2) = biO*(T(J,21)*S(29)) 
GO TO 83 
50 Z=6o5 
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SC(K-2)=Z*S(29) 
T(J,2i) = T(J,21)+Z 
GO TO 83 
51 IF{DATA(J,l)-100000oC)52,55, 55 
52 IF(DATA( J,i )-500Û0<»û)53,54,54 
53 X=o00013814 
GO TO 56 
54 X=o0000S261 
GO TC 56 
55 X=.00006636 
56 Y=X*0ATA(J,1) 
Z=Y-T(J,22) 
IF(Z-2oO)57,57,58 
57 SC(K-2) = olû*(T( J,22)*S(3C)) 
GO TO 83 
58 Z=6o5 
SC(K-2) = Z*S(30) 
T<J,22)=T{J,22)+Z 
GO TC 83 
59 IF(DATA(J,1)-100000o0)60,60,63 
60 IF(DATA(J,l)-500GGo0)61,62»62 
61 X=2oC5167C53 
GO TO 64 
62 X=o45341614 
GO TO 64 
63 X=o32303519 
64 Y=X*DATA(J,1) 
Z=Y-T(J,23) 
IF(Z-50û0oû)65,65,66 
65 SC(K-2)=olO*(T(J,23)*S(31)) 
GO TO 83 
66 Z=lCOOOoO 
SC(K-2)=Z*S(31) 
T(J,23)=T(J,23)+Z 
GO TO 8 3 
67 IF(DATAt J,l)-1000Q0o 0)68,71,71 
68 IF(DATA(J, i)-50000<,0)69,70,70 
69 X=o70274841 
GO TO 72 
70 X=o 2426763 7 
GO TO 72 
71 X=,25549116 
72 Y=X*0ATA(J,1) 
Z=Y-T( J,25 ) 
IF(Z-50G0o0)73,73,74 
73 SC(K-2)=olO*(T(J,25)»S(32)) 
GO TO 83 
74 Z=8750o 0 
SC(K-2)=Z*S(32) 
T(J, 25)=T(J,25)+Z 
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GO TC 83 
75 IF(DATA(J,1)-i00000o 0)76,76,79 
76 IF(GATA(J,11-50000.0)77,78,78 
77 X=oûC01380 
GO TO 80 
78 X=oÔu00541 
GO TO 80 
79 X=o0CQ0Z672 
80 Y=X*DATA(J,1 ) 
Z=Y-T(J,24) 
IF(Z-loC)81, 61,82 
81 SC(K-2)=.1G*(T(J,24)*S(10)) 
GO TO 83 
82 Z=*33*T(J,24) 
SC(K-2)=Z*S(10) 
T( J, 24)=T( J ,24)+Z 
83 AEXP=AEXP+SC(K-2) 
IF(K-MMI84,46,84 
84 K=MM 
GO TO 41 
4b RETURN 
END 
SUBROUTINE LF.V (T ,XY ,  J,ZZ,S,XX ) 
DIMENSION S(32),T(58,57),XXC58,6) 
DO 1 K=l,9 
XY=XY+T( J,K) 
1 CONTINUE 
PX=T (J,15) 
X=5o0 
DO 7 K=l,6 
Z=PX*(-7.2394-( .0694*X)+(o4369*5 (2) )+(2o 0709*8 (1 ) ) + 
lo04 0 2*XY+(2o0708*S(3)) + (o0994*T(J,i3))-(oC807*T(J,i4))) 
ZZ=ZZ+Z 
GO TC (2,3,4,5,6,7) ,K 
2 PX=T(J,16) 
X=15o0 
GO TO 7 
3 PX=Tî.j,17) 
X=25oG 
GO TO 7 
4 PX= T < J , i e )  
X—40 o 0 
GO TO 7 
5 PX=T(J,i9) 
X=75 où 
GO TO 7 
6 PX=Ï(J,20) 
X=125o0 
7 CONTINUE 
RETURN 
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END 
SUBROUTINE TA8B2CDLD) 
DIMENSION 0LD(18,1Û) ,XL0(18>30t26),Z(30f 24) 
IX=G 
DO 30 1=1,18 
DO 2 9 J=l,30 
DO 29 K = l,26 
29 XLD( I,J,K) = GoO 
3G CONTINUE 
IN=15 
REWIND IN 
1=1 
L=1 
LL=29 
4 DO 1 J=L,LL 
READ(IN»(XLD(I,J,K),K=1,26) 
1 CONTINUE 
DO 2 J=l,29 
READ(INIX,y,<Z(J,K),K=1,24I 
2 CONTINUE 
1=1+1 
1F(I-19)4,3,3 
3 DO 7 J=L,LL 
WRITE(3, 20) 
20 FORM AT (1 HI,» YEAR PARK DEMAND CAPACITY', 
15X,« INTENSITY PICNIC CAMPING»,6X, 
2'SWIMMING BOATING TRAILS») 
JX=0 
DO 6 1=1,18 
LLL=XLD(I,J,1) 
NNN=XLD(I,J,2) 
V*RITE(3,5)LLL,NNN, (XLDCI,J,K),K=3,10) 
5 FORMAT*lH0,2X,I4,I6,lX,2F14ol,F14o3,5F14o3) 
6 CONTINUE 
7 CONTINUE 
L=1 
42 DO 10 J=L,LL 
WRlT£(3,2i) 
21 FORMATdHl,» YEAR PARK SS FS», 
110X,»AFDS POES QUALITY QUAL/NP », 
24X,'NEAREST/PK' ) 
JX=0 
DO 9 1=1,18 
LLL= XLD{I,J,iJ 
NNN=XLD(I,J,2 ) 
MMM= XLDII, J,25) 
WRITE* 3, 51 )LLL,NNN,*XLD(I,J,K) ,K=11,15) ,  XLD * I ,  J ,24 ) ,MMM 
51 FORM AT* 1HÛ ,  2X ,  14, 16 ,  1X,6F14.3, 114) 
8 F0RMAT*1HC,2X,I4,I6,1X,9F13.1) 
9 CONTINUE 
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10 CONTINUE 
L=1 
44 00 24 J=L, LL 
WRIT£(3,22) 
22 FORMATdHl,* YEAR PARK 
15X,«ADDITION PRIORITY 
2,'TOTAL/REQ TOTAL/EXP 
MAIN/REQ MAIN/EXP», 
ACTIVITIES LAND/AC Q*,4X 
TOTAL') 
JX=0 
00 23 1=1,18 
LLL=XLD(I,J,1) 
NNN=XLD(I,J,2) 
WRITE(3,8)LLL,NNN, (XLD(I,J,K) ,K= 16,18 ),XLD( I ,  J,26), 
1(XLD(I,J,K},K=19,23) 
23 CONTINUE 
24 CONT INUE 
IF(IX-i)U,15,l l 
11 IX=1 
1=1 
REWIND IN 
12 DO 13 J = l ,  29 
READ(IN)X,Y,(Z(J,K) ,K=1,24) 
13 CONTINUE 
DO 14 J = l,29 
REA0(1N)(XL0(1,J,K),K=1,26) 
14 CONTINUE 
1=1+1 
L=1 
IF(I-i9)12, 3, 3 
15 LLL=i963 
WRITE(3,16) 
16 FORMATdHl) 
DO 18 1=1,16 
WRITE(3,17 )LLL,(OLD( I,J),J=1,10> 
17 F0RMATdHÛ,2X,I4,10F12o2) 
LLL=LLL+1 
18 CONTINUE 
RETURN 
END 
SUBROUTINE TABTC J, T, S,DATA,C) 
DIMENSION DATA(58,24),T(58,57) ,SÏ32),C{5) 
DO 61 J=l, 58 
PP=OoO 
IF(DATA(J, 24) )44,61,44 
44 STAN=S(15)*CATA(J,1) 
Q=STAN-T(J,32) 
IF{Q-ioO)46,46,45 
45 PP=PP+loO 
T{ J,32)=T( J,32)+lo0 
T(J,33) = T( J,53)+SC16) 
46 STAN=Sdl)*DATA(J,i) 
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Q=STAN-T(J,2B) 
IF(Q-1.0)49,49,47 
47 PP=PP+ioO 
IF(PP-3oC)48,48,49 
48 T(J, 28)=T( J,281+l«0 
T{ J, 29) = T(J,29) + S(12) 
49 STAN=DATA(J,1)*S(22) 
Q=ST AN-T(J,50) 
IF(0-S{23) )52»52»50 
50 PP=PP+loO 
IF(PP-3.0)51,51,52 
51 T< J,49l=T(J,49) + loO 
T{J»50)=T{ J,5C)+10000o0 
T(J.51J=T{J,51J+(S(24>*10000o0) 
52 IF(DATA( J,i)-S(17) >56,56,53 
53 STAN = S(i8)*DATA(J,l) 
Q=STAN-TIJ,34) 
IF(Q-ioC)56,56,54 
54 PP=PP+1.0 
IF(PP-3oO) 55,55, 56 
55 T{J, 34} = T(J,34)+loO 
56 IF(C (3)-7600Go0)6i,61,57 
57 IF(DATA (J, l)-100000e 061,61,58 
58 STAN=S(13)*DATA( J,1 ) 
Q=STAN-T(J,30 I  
IF(Q-1*0)61 ,61,59 
59 PP=PP+loO 
IF(PP-3.0)60,60,61 
60 T(J, 30)=T( J,30) + lo0 
T(J,3i)=T(J,31)+S(i4) 
61 CONTINUE 
RETURN 
END 
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APPENDIX C: SUMMARY. RUN 2 SERIES 
Table 46. Time series of selected variables, Lacey-Keosauqua, Iowa, 1963-1980, run 2 
Year 
Level of 
use (MDU) 
Capacity 
(MDU) 
Intensity 
of use 
Facilities 
score AFDS FOBS Quality 
1963 70,986 202.492 0.351 2.379 2.518 2.660 38.461 
1964 71.755 230,968 0.311 2.372 2.350 2.660 38.538 
1965 72,774 230,968 0.315 2.458 2.181 2.660 38.696 
1966 75,131 230,968 0.325 2.530 2.013 2.660 38.780 
1967 76,275 230,968 0.330 2.519 1.844 2.660 38.835 
1968 77.142 230.968 0.334 2.510 2.077 2.526 38.906 
1969 78,177 230,968 0.338 2.500 1.811 2.526 39.128 
1970 81,685 240,444 0.340 2.644 2.040 2.390 39.251 
1971 83.555 240,444 0.348 2.626 1.643 2.390 39.405 
1972 86,217 259.444 0.332 2.599 1.844 2.251 39.415 
1973 86,231 259.444 0.332 2.599 2.053 2.109 39.575 
1974 89.133 259.444 0.344 2.570 1.836 2.109 39.571 
1975 88,874 259.444 0.343 2.570 2.222 1.964 39.691 
1976 91.272 259.444 0.352 2.546 2.173 1.964 39.676 
1977 91.103 259.444 0.351 2.546 1.957 1.964 39.836 
1978 94,104 259.444 0.363 2.516 2.351 I.8I7 39.787 
1979 93.983 259,444 0.362 2.516 2.302 1.817 39.907 
1980 96,260 259.444 0.371 2.493 2.086 I.8I7 39.939 
Table 46. (Continued) 
Year 
Maintenance 
expenditures 
Facility addition 
requirements 
Priority facility 
investment 
Activities 
investment 
Land 
acquisition 
Total CIP-I 
investment 
1963 $22.378 $17,520 $ $12.049 $ $12,049 
1964 22,410 17.520 4.209 4,209 
1965 22.451 17.520 4,800 4,209 9.009 
1966 22,858 17.520 4,800 4,209 9.009 
1967 23,215 17.520 4,209 4,209 
1968 19,850 21,720 4,209 13.370 17.579 
1969 19.971 21,720 6,649 6,649 
1970 20,114 21,720 9,000 4,514 13.637 27.152 
1971 20,928 21,720 9,914 9.914 
1972 21,036 21,720 5,414 13.910 19.324 
1973 21,118 21,720 5.414 14.188 19,603 
1974 21,320 21,720 5.414 5.414 
1975 21.309 21,720 1,214 14,472 15.686 
1976 21,492 21,720 1,214 1,214 
1977 21,485 21,720 5,414 5,414 
1978 21,607 21.720 1,214 14,761 15,976 
1979 21,689 21.720 1,214 1,214 
1980 21,782 21,720 5.414 5,414 
Table 4?. Time series of selected variables. Backbone State Park, Iowa, 1963-1980, run 2 
Year 
Level of 
use (MDU) 
Capacity 
(MDU) 
Intensity 
of use 
Facilities 
score AFDS FOES Quality 
1963 176,956 384,496 0.460 1.665 2.251 2.330 42.923 
1964 175.135 384,496 OA55 1.665 2.106 2.330 43.240 
1965 186,469 393.972 0.473 1.647 1.722 2.330 43.016 
1966 186,308 412,972 0.451 1.743 1.965 2.201 43.429 
1967 200,460 422,448 0.475 1.698 1.978 2.069 43.045 
1968 200,156 441,448 0.453 1.878 2.236 1.934 43.542 
1969 220,457 450,924 0.489 1.855 2.171 1.934 42.755 
1970 219.764 450,924 0.487 2.035 1.787 1.934 43.252 
1971 242,044 469.924 0.515 1.992 2.096 1.797 42.495 
1972 241,310 507.624 0.475 2.172 1.951 1.797 42.992 
1973 265.786 517.101 0.514 2.107 1.988 1.657 42.112 
1974 264,851 536.101 0.494 2.287 2.271 1.514 42.609 
1975 291,716 545,577 0.535 2.198 1.767 1.514 41.677 
1976 290,630 604.097 0.481 2.378 2.059 1.368 42.174 
1977 320,112 613,573 0.522 2.264 1.675 1.368 41.012 
1978 318,630 632.573 0.504 2.4W. 1.976 1.219 41.509 
1979 350,953 642,049 0.547 2.300 2.047 1.068 40.187 
1980 349.105 661,049 0.528 2.480 1.902 1.068 40.684 
Table 4?. (Continued) 
Maintenance Facility addition Priority facility Activities Land Total CIP-I 
Year expenditures requirements investment investment acquisition investment 
1963 $35.573 $77,520 $ $ 1.971 $ $ 1,971 
1964 35,499 17,520 3,634 3.634 
1965 35.960 77.520 4,800 9,585 14.385 
1966 36.265 77,520 4,800 3,634 12,940 21,374 
1967 37.227 77,520 4,800 9,585 13,198 27,583 
1968 34.742 81,720 9,000 3,634 13,462 26.097 
1969 36.304 81,720 9,000 1,635 10,635 
1970 36,934 81,720 9,000 9.585 18.585 
1971 38.498 81,720 9,000 2,580 13,732 25,312 
1972 39,206 81,720 9,000 3.634 12,634 
1973 40,859 81,720 9,000 9,585 14,006 32.591 
1974 41,561 81,720 9,000 3,634 14,286 26,921 
1975 43,396 81,720 9,000 12,594 21,594 
1976 44,009 81,720 9,000 3.634 14,572 27,206 
1977 45,952 81,720 9,000 9,585 18,585 
1978 46.549 81,720 9,000 3,634 14,864 27,498 
1979 48,609 81,720 9,000 9,585 15,161 33.746 
1980 49,280 81,720 9,000 3.634 12,634 
Table 48. Time series of selected variables. Mill Creek State Park, Iowa, 1963-1980, run 2 
Year 
Level 
use (MDU) 
Capacity 
(MDU) 
Intensity 
of use 
Facilities 
score AFDS FOES Quality 
1963 13.578 47,860 0.284 2.325 1.873 1.000 18.179 
1964 14,134 57,336 0.247 2.320 2.023 0.950 18.151 
1965 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1966 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1967 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1968 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1969 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1970 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1971 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1972 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1973 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1974 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1975 14.132 57.336 0,246 2.452 2.023 0.950 18.283 
1976 14,514 57.336 0.253 2.580 2.005 0.950 18.446 
1977 14,998 57.336 0.262 2.575 1.985 0.950 18.482 
1978 15,109 57.336 0.264 2.57^ 1.969 0.950 18.513 
1979 15.204 57.336 0.265 2.573 1.S54 0.950 18.544 
1980 15.302 57.336 0.267 2.572 1.938 0.950 18.576 
Table 48. (Continued) 
Maintenance Facility addition Priority facility Activities Land Total CIP-I 
Year expenditures requirements investment investment acquisition Investment 
1963 $4,914 $2,400 $ $3.164 $ $3,164 
1964 4,937 2.400 5.000 5,000 
1965 4,966 2,400 
1966 4.966 2,400 
1967 4,966 2,400 
1968 4.950 6,600 
1969 4,950 6.600 
1970 4.950 6,600 
1971 4,950 6.600 
1972 4.950 6.600 
1973 4.950 6,600 
1974 4.950 6,6oo 
1975 4,950 6.600 6,6oo 6.600 
1976 5,510 6,600 6.600 458 7.058 
1977 6,074 9,000 509 509 
1978 6.079 9,000 387 387 
1979 6,083 9,000 387 387 
1980 6,087 9,000 387 387 
Table 49. Time series of selected variables, Iowa state parks and recreation areas, 1963-1980, run 2 
Malnten- Total capital 
Tear 
Level of 
use (MDU) 
Capacity 
(MDU) CIP-I 
ance 
budget 
improvement 
investment 
Facilities 
investment 
Land 
acquisition 
Activities 
investment 
1963 3.211.599 7.697.980 $ 362,201 $586,840 $358.498 $ 69,799 $180,779 $107,919 
1964 3.237.397 8,360,286 365,904 597.799 363.134 84,599 187,095 91,439 
1965 3.367,267 8,608.221 497.174 621,077 493.255 214.599 166,545 112,110 
1966 3.405,715 8.760,172 498,322 633.532 494.822 219,799 181,797 93.225 
1967 3,563.206 8,902.411 522.623 660,079 522.031 263,399 163,958 94,673 
1968 3,628.636 9.134.875 519.716 675,729 513.893 177,999 234,550 101,342 
1969 3,761.723 9,316.524 550,902 699,387 545,844 304,999 164,288 76,556 
1970 3.829.843 9.441,424 550.137 715.355 5^.059 332,999 119,133 93.926 
1971 3.985.302 9.642.026 576.411 741,661 572,100 369.999 120,992 81,108 
1972 4.054,144 9.851,898 576,644 757,715 568,300 397,099 103,771 67,430 
1973 4,262.729 10.023.723 609,293 790,310 608,841 456,299 71,146 81,395 
1974 4,337,959 10.205.323 601,401 807,119 597.120 364,000 145,122 88,008 
1975 4,599,259 10,424.625 635,277 845.954 631.390 453.320 84,770 93.299 
1976 4,658,302 10.732,490 634,844 860.848 615.105 456,600 88,975 69,531 
1977 4.877.881 10,904.567 682,323 894.744 545.663 419,739 39,716 86,206 
1978 4,985,149 11,114.439 799,206 915.346 522,733 384,320 83.082 55.332 
1979 5,186,896 11,237.268 972,144 947.132 528,445 372,719 82,326 73.399 
1980 5.268,300 11.458,342 1.139.370 964.673 454,103 349.120 28,206 76,777 
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Table 50. Time series of selected variables. Laoey-Keosauqua State Park, Iowa. 1963-1980. run 3 
Tear 
Level of 
use (MDU) 
Capacity 
(MDU) 
Intensity 
of use 
Facilities 
score AFDS FOES Quality 
1963 70.986 202.492 0.351 2.379 2.770 2.660 38.321 
1964 71.739 211.968 0.338 2.372 2.638 2.660 38.454 
1965 72,483 211.968 0.342 2.364 2.50^ 2.660 38.512 
1966 73.214 211.968 0.345 2.357 2.373 2.660 38.571 
1967 74.009 211,968 0.349 2.349 2.240 2.660 38.626 
1968 74.729 211.968 0.353 2.342 2.108 2.660 38.686 
1969 75.456 211.968 0.356 2.335 1.976 2.660 38.745 
1970 76.333 211,968 0.360 2.326 2.244 2.526 38.795 
1971 76.840 211,968 0.363 2.755 2.112 2.526 39.301 
1972 85.135 211,968 0.402 3.107 1.728 2.526 39.509 
1973 88.575 230,968 0.383 3.072 1.968 2.390 39.435 
1974 88.579 230.968 0.384 3.072 2.217 2.251 39.555 
1975 90.687 230.968 0.393 3.051 2.049 2.251 39.556 
1976 90.740 230.968 0.393 3.051 1.880 2.251 39.673 
1977 92,846 230.968 0.402 3.030 2.040 2.109 39.834 
1978 95.890 240,444 0.399 ^ 2.999 1.991 2.109 39.783 
1979 ' 95.538 240,444 0.397 3.434 2.377 1.964 40.338 
1980 106,893 240.444 0.445 3.320 2.196 1.964 39.839 
Table 50. (Continued) 
Maintenance Facility addition Priority facility Activities ^ Land Total CIP-I 
Year expenditures requirements investment investment acquisition investment 
1963 $22,378 $17.520 $ $5,749 $ $ 5,749 
1964 22,409 17,520 3.309 3.309 
1965 22,439 17,520 3.309 3,309 
1966 22,469 17.520 3.309 3.309 
1967 22,501 17,520 3.309 3.309 
1968 19.131 21,720 3.309 3.309 
1969 19,160 21,720 3,309 3.309 
1970 19,196 21,720 3.309 13.370 16.679 
1971 19.295 21,720 21,720 3,309 25.029 
1972 20,290 21,720 21,720 9.609 31.329 
1973 21,087 21,720 4,209 13.637 17.847 
1974 21,168 21,720 4,209 13.910 18.120 
1975 21,335 21,720 4,209 4,209 
1976 21,337 21,720 4,209 4,209 
1977 21,423 21,720 6,649 14,188 20,837 
1978 21,631 21.720 1,214 1.214 
1979 21.616 21,720 21,720 1,214 14,472 37.406 
1980 22.821 21,720 4,514 4,514 
Table 51 .  Time series of selected variables, Backbone State Park, Iowa. 1963-1980, run 3 
Year 
Level of 
use (MDU) 
Capacity 
(MDU) 
Intensity 
of use 
Facilities 
score AFDS FOES Quality 
1963 176,956 384,496 0.460 2.015 2.251 2.330 43.274 
1964 175.371 384,496 0.456 2.365 2.106 2.330 43.941 
1965 199.294 393.972 0.506 2.477 1.722 2.330 43.263 
1966 198.775 412,972 0.481 2.827 1.965 2.201 43.930 
1967 224.148 422,448 0.531 2.924 1.978 2.069 43.170 
1968 223.482 441,448 0.506 3-358 2.236 1.934 43.921 
1969 257.794 450.924 0.572 3.015 1.853 1.934 42.307 
1970 256,159 469.924 0.545 3.015 2.119 1.797 42.624 
1971 272.712 479.401 0.569 2.849 1.736 1.797 42.010 
1972 272,034 498.401 0.546 3.284 2.011 1.657 42.761 
1973 313.804 507.877 0.618 2.866 1.945 1.657 40.587 
1974 311,120 507.877 0.613 3.300 1.991 1.514 41.338 
1975 358.889 526,877 0.681 2.823 2.282 1.368 38.967 
1976 355.925 536,353 0.664 3.257 1.899 1.368 40.003 
1977 410.578 555.353 0.739 2.711 2.200 1.219 37.291 
1978 406.821 564,829 0.720 2.921 I.7I8 1.219 38.310 
1979 457.505 593.306 0.771 2.624 1.733 1.068 36.792 
1980 455.691 650,006 0.701 2.834 1.693 0.913 37.943 
Table 51. (Continued) 
Maintenance Facility addition Priority facility Activities Land Total CIP-I 
Year expenditures requirements investment investment acquisition investment 
1963 $35.573 $77,520 $17.520 $ 1,971 $ $19,491 
1964 35,819 77.520 17,520 3.634 21,154 
1965 37,104 77.520 17.520 9.585 27,105 
1966 37.394 77.520 17.520 3.634 12,940 34.094 
1967 38,813 77.520 17.520 9.585 13.198 40,303 
1968 36.313 81,720 21,720 3.634 13.462 38,817 
1969 38,446 81,720 9.585 9.585 
1970 38.379 81,720 3.634 13,732 17.366 
1971 39.134 81,720 9.585 9.585 
1972 39,106 81,720 21,720 3.634 14,006 39.361 
1973 41,546 81,720 1.635 1.635 
1974 41,436 81,720 21,720 9.585 14,286 45.591 
1975 44,122 81,720 3.634 14,572 18,206 
1976 44.087 81,720 21,720 9.585 31.305 
1977 46,969 83,219 3.634 14,864 18,498 
1978 46,903 83,219 10,500 12,049 22,549 
1979 49,638 83.219 10,500 10,995 15,161 36,656 
1980 50,326 83,219 10,500 12.594 15,464 38,559 
Table 52 .  Time series of selected variables, Mill Creek State Park, Iowa, 1963-1980, run 3 
Year 
Level of 
use (MDU) 
Capacity 
(MDU) 
Intensity 
of use 
Facilities 
score AFDS FOES Quality 
4963 13.578 47,860 0.284 2.325 1.873 1.000 18.179 
1964 14,134 57.336 0.247 2.320 2.023 0.950 18.151 
1965 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1966 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1967 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1968 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1969 14.132 57.336 0.246 2.320 2.023 0.950 18.151 
1970 14,132 57,336 0.246 2.320 2.023 0.950 18.151 
1971 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1972 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1973 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1974 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1975 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1976 14,132 57.336 0.246 2.320 2.023 0.950 18.151 
1977 14,132 57.336 0.246 2.452 2.023 0.950 18.283 
1978 14,514 57.336 0.253 2.580 2.005 0.950 18.446 
1979 14,998 57.336 0.262 2.755 1.990 0.950 18.634 
1980 15.573 57,336 0.272 2.881 1.976 0.950 18.769 
Table 52. (Continued) 
Maintenance Facility addition Priority facility Activities Land Total CIP-I 
Year expenditures requirements investment investment acquisition investment 
1963 $4,914 $2,400 $ $3,164 $ $3,164 
1964 4,937 2,400 5.000 5.000 
1965 4,966 2,400 
1966 4.966 2,400 
1967 4,966 2,400 
1968 4,950 6,600 
1969 4.950 6,600 
1970 4.950 6,600 
1971 4,950 6,600 
1972 4,950 6,600 
1973 4,950 6,600 
1974 4.950 6,600 
1975 4.950 6.600 
1976 4.950 6.600 
1977 4.950 6.600 6,600 6,600 
1978 5.510 6.600 6,600 458 7.058 
1979 6,074 9.000 9.000 366 9.366 
1980 6.755 6,600 6,600 366 6.966 
Table 53 .  Time series of selected variables, Iowa state parks and recreation areas, 1963-1980, run 3 
Mainten- Total capital 
Year 
Level of 
use (MDU) 
Capacity 
(MDU) CIP-I 
ance 
budget 
improvement 
investment 
Facilities 
investment 
Land 
acquisition 
Activities 
investment 
1963 3.211.599 7.697.980 $395.539 $586,840 $386,861 $106,339 $180,779 $ 99,742 
1964 3.237.938 8,339.^6 404,217 597.863 400.013 133.859 187,095 79.058 
1965 3.397.424 8,557.105 544,115 624,646 527,133 255.279 161,545 110.308 
1966 3.443.292 8,727.756 556,892 637.980 551.815 306,619 168,708 76,488 
196? 3.619.968 8,784,662 571.983 666,798 564,882 322.919 171,568 70,394 
1968 3.682,625 8,954.967 574.007 682,210 570.869 299.259 192.924 78,685 
1969 3.884,698 9.108,092 598.389 713.944 597.026 384,199 126,210 86,616 
1970 3.966.536 9.272,560 596.613 731.535 584,595 361,979 135.299 87,316 
1971 4,111,105 9,376,894 637.032 756,553 618,443 457.419 91,758 69,266 
1972 4,257.867 9,443.371 643,601 781,830 643,361 500,359 70,419 72,582 
1973 4,419,008 9,566,499 656,502 808,809 642,064 445,199 129.908 66,956 
1974 4,522,327 9.689.532 670,701 828,943 665.104 435.639 137.988 91.475 
1975 4,704,053 9.916,584 694,673 858,359 692,924 541,579 79.383 71,961 
1976 4,824,131 10,030,236 690,825 880,478 688,748 541,799 68,699 78,249 
1977 5.005,324 10,232.452 725.605 909.830 680,413 539,019 75.680 65.713 
1978 5,103.821 10,366,529 768,720 929.393 658,275 524.899 48,527 84,849 
1979 5.343.509 10,491,525 870,148 965.670 630,156 471.239 93.033 65,883 
1980 5,420,717 10,710,622 999.696 982,714 464,850 317.319 63.570 83.960 
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APPENDIX E; MODEL RUN 4, CAPITAL IMPROVEMENT 
FUND II ALLOCATION 
261 M 
Model aWW 4 
Model run 4 Involved the extewJ^tansion of the basic model to 
Include Capital Improvement Fund I]- II purposes» It was assumed 
that 90 percent of this fund would I'M be devoted to the acquisi­
tion of land for future deirelopmen#^!^t and 10 percent to the 
development of new parks. The ma J «N or abjective of this analysis 
was to approximate the time series distribution of these funds 
to the seven market areas deslgnateMted in Figure 14. Section one 
outlines the procedure for allocatîlwitlng land acquisition funds, 
section two is a discussion of the As assumptions made and pro­
cedure followed in considering new paxks and the last section 
outlines results of the analysis. •« 
Procedure for allocating CIP^II futtflfunds for land acquisition 
Allocation of CIP-II funds foD^foT lend, acquisition is based 
on a space-population ratio standaiN&fd suggested In Chapter III. 
Market area population and populatJt^tJon trends were estimated 
from county population data genera I»®-ted by Hartman (17). Market 
area land acres for recreational ptl purposes includes land in 
existing parks in the market area 0nd other land held for 
future development. Acres per lOOCHWOO population by market area 
were computed as follows : 
t-1 LAMAi (7,1) 
^acres per 1000 population KAi = -J ^population HA^/lOOO) 
where: LAMA^ = land acres In marketeket area 1, 
MA = market area, 
1 = 1, 2, 3 - . _ 7. 
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The standard space-population ratio for state owned areas, 
as indicated In Table 7» Is 80 acres per 1000 population. To 
direct land acquisition Investment to market areas having the 
greatest need, CIF-II land acquisition funds were allocated on 
the basis of the ratio of market area space-population ratio 
deficiency to total system deficiency. The two-step solution 
sequence Is as follows: 
^APP^ = standard acres per 1000 population (7.2) 
where: APP^ = difference between space-population ratio 
standard (80) and actual space-population 
ratio, market area^. 
APPq, = APP^ + APPg + + APPy, 
LACIP. - CIP-II funds for land acquisition, 
LACIP^ = land acquisition Investment, market area^. 
1 = 1 ,  2 ,  3  -  -  -  -  7 .  
Over time, a market area's land deficiency Is altered by 
additions to the land base and by changes In market area popu­
lation. The population trends for four of the seven market 
areas, as reflected by the aggregation of county data. Is down­
ward. Therefore, regardless of the Incidence of land acquisi­
tion, the land deficiency In these areas should decline. 
- ^acres per 1000 population MA^, 
(7.3) 
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Procedure for considering new parks 
The extension of the basic model to allow consideration of 
new parks required relaxing assumption 4 stated in Chapter I 
and the specification of some rather extreme assumptions about 
the characteristics of new parks. Specifically, it was assumed 
that: 
1. physical and aesthetic quality, other recreation poss­
ibilities, adaptability to further development, possibility of 
expansion, and facilities scores of new parks would be equal to 
the average of these scores for the original parks, 
2. new parks would have all five of the activity areas 
considered in the basic model and that these areas would 
originally be rated at 2.00, 
3. new parks would be of average size and have an average 
water area, and 
4. the PHj coefficients for new parks would be averages 
of the corresponding coefficients for the original parks. 
Activity area size and inventory input for new parks was 
derived. Total Investment for each item was estimated as a 
percentage of total development expenditures. The percentages 
used were derived from information furnished by the Commission^. 
Number or size of an item was determined by dividing item 
investment by the corresponding cost per unit stated in Table 30. 
^Blasky, Donald, Assistant Superintendent of Parks, Iowa 
Conservation Commission, Des Moines, Iowa. Information on 
allocation of development funds. Private communication. 1968. 
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To complete park Input specification it was stipulated 
that a new park would be developed in the market area having 
the highest intensity of use, and that this new park would be 
located nearest the park having the highest intensity of use. 
The park added was assumed to be the same distance from the 
highest intensity of use park as its original alternative. 
That is, the new park and the nearest alternative park speci­
fied for the basic model are assumed to be equidistant from the 
highest intensity of use park. 
It was assumed that a new park would be added to the 
system every fourth year. Having specified park characteristic 
and inventory input, the new park entering the model is subject 
to the basic model analysis. 
Empirical results 
Model run 4 generates empirical results for parks, market 
areas, and the system. This subsection includes an example of 
the results for a new park, a comparison of run 4 and baseline 
system results, and market area results. 
New park empirical results 
Table ^4 summarizes the time series of variables for the 
first new park to enter the system. Park entered the system 
in 1967. As indicated in the table, 1967 level of use was 
43,836 man days use and capacity was 248,601 man days. Initial 
intensity of use was .176, below the minimum required for 
activity investment consideration. This condition exists over 
Table 5^. Time series of selected variables. Park Nj^, Iowa, 1967-1980, run 4 
Year 
Level of 
use (MDU) 
Capacity 
(MDU) 
Intensity 
of use 
Facilities 
score AFDS POES Quality 
1967 43,836 248,601 0.176 2.152 1.740 1.820 29.362 
1968 46,694 248,601 0.188 2.124 1.890 1.770 29.202 
1969 46,474 248,601 0.187 2.124 2.040 1.720 29.202 
1970 46,805 248,601 0.188 2.120 2.040 1.720 29.183 
1971 46,612 248,601 0.187 2.120 2.040 1.720 29.183 
1972 46,970 248,601 0.189 2.419 2.040 1.720 29.465 
1973 49,470 248,601 0.199 2.442 2.040 1.720 29.372 
1974 49,870 248,601 0.201 2.486 2.040 1.720 29.398 
1975 49,899 248,601 0.201 2.534 2.040 1.720 29.444 
1976 50,963 248,601 0.205 2.523 2.040 1.720 29.384 
1977 50,714 248,601 0.204 2.523 2.040 1.720 29.384 
1978 51,379 248,601 0.207 2.517 2.040 1.720 29.347 
1979 51.097 248,601 0.206 2.517 2.040 1.720 29.347 
1980 51,770 248,601 0.208 2.510 2.040 1.720 29.309 
Table (Continued) 
Year 
Maintenance 
expenditures 
Facility addition 
requirements 
Priority facility Activities 
investment investment 
Land 
acquisition 
Total CIP-I 
investment 
1967 $12.783 $15.120 $15,120 $5,000 $20.120 
1968 13,042 15.120 5,000 5,000 
1969 13,062 15,120 5,000 5,000 
1970 13.105 15,120 
1971 13,097 15,120 
1972 13,112 15,120 15,120 15,120 
1973 13,326 2,400 2,400 2,400 
1974 13,455 2,400 2,400 2,(WO 
1975 13,569 2.400 2,400 2,400 
1976 13.725 12,720 
1977 13.715 
1978 13.742 12,720 
1979 13,731 12.720 
1980 13,758 12,720 
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the time period specified, thus Park does not receive 
activities Investment. Land requirements existing In the 
Initial period are satisfied within three years. Facilities 
requirements exist over most of the time Interval. Desired 
additions totaled $50*160, actual Investment In facilities was 
$37,440. The results for all new parks entering the model 
closely correspond to the results of Park N^. 
Table 55 summarizes the time series of selected variables 
for the system. Run 4 variable values from I963 through I966 
correspond to those for the baseline series. The entrance of 
new parks, beginning In I967, primarily alters the system use 
and capacity levels. By 198O run 4 use Is projected to be 
5#313*^26 man days as compared to 5,070,045 In the baseline 
series. Terminal run 4 capacity should be 11,833,605 man days 
as compared to 10,520,719 man days In the baseline series. 
Hun 4 system Intensity of use Is .449 In 1980—I98O baseline 
Intensity of use was projected to be .482. Total capital 
Improvement Investment would be $9,246,310 under run 4 con­
ditions, up $254,999 from the run 1 estimate. Most of this 
additional Investment would be for facilities and land at the 
new parks. The Interactions In the system result In a slight 
Increase ($3,841) In activities Investment. 
Tables 56 through 62 Include the run 4 time series of 
variables by market area. The notation APF^ denotes the 
difference between desired and actual space-population ratio 
and LACIP^ Is the level of CIP-II funds allocated to market 
Table 55• Time series of selected variables, Iowa state parks and recreation areas, 1963-1980, run k 
Year 
Level of 
use (MDU) 
Capacity 
(MDU) GIP-I CIP-II 
Total capital 
Improvement 
investment 
Facilities 
investment 
Land 
acquisition 
Activities 
investment 
1963 3.211.599 7.697,980 $ 362.201 $414,977 $359,921 $ 79.399 $180,779 $ 99.742 
1964 3.237,712 8.339.466 364,480 414.977 360.353 94.199 187.095 79.058 
1965 3,367,572 8.557.105 498,531 566.443 496,053 224,199 161.545 110,308 
1966 3.402.325 8.727,756 496,881 566,443 492.783 238.999 168.708 85.076 
1967 3.585.138 9.052,263 523.222 594.765 522.239 268.019 184,628 69.591 
1968 3.630.731 9,213,092 520,107 594,765 515.228 249,999 188,496 76,732 
1969 3,797,578 9,375,693 549.958 624,503 544,126 313.999 140,639 89.488 
1970 3,849,797 9.530.685 550,911 624,503 550,610 350.999 110.614 88.996 
1971 4.057.244 10,019.316 572,634 655.728 559.890 368.199 131.053 60.638 
1972 4,107,402 10,066,745 585,077 655.728 579.613 449.539 78.919 51.155 
1973 4,270.778 10,095.221 606,413 688.513 603.388 416.099 97.030 90,258 
1974 4,338.805 10,305.141 603.974 688.513 599.483 417.759 117.698 64.025 
1975 4,592,126 10,721.301 635.487 722.938 570.919 447.139 62,506 61.273 
1976 4,714,046 10.900,829 695.564 722.938 625,000 452,160 109.886 62,954 
1977 4,889,169 11.025.730 733.109 759.084 502.988 388.360 51.617 63.012 
1978 4.988.382 11.150,378 892.666 759.084 482.940 352.640 60.031 70,269 
1979 5,242,890 11.729.522 1.105.398 797.038 432.456 323.099 57.184 52.173 
1980 5.313.426 11,833.605 1.368,613 797.038 448,320 307.000 73,812 67.507 
Table 56. Time series of selected variables, market area 1, Iowa, 1963-1980, run ^ 
Tear 
Level of 
use (MDU) 
Capacity 
(MDU) 
Land 
area 
(acres) Population 
Intensity 
of use 
Space-popula­
tion ratio 
(actual) 
APPi LAGIPi Other 
land 
1963 286,696 691,460 3.128 454,745 0.415 6.879 73 57.222 774 
1964 288,797 719,936 3.262 457,260 0.401 7.135 72 57.201 888 
1965 303.810 748,412 3.406 459.775 0.406 7.410 72 64,120 1,002 
1966 306,156 767.412 3.555 462,290 0.399 7.690 72 67.554 1.131 
1967 322.331 776,888 3.736 464,805 0.415 8.038 72 83.008 1,266 
1968 323.910 795.888 3.948 467.320 0.407 8.449 71 82,872 1.432 
1969 355.926 805.365 4,161 469.835 0.442 8.857 71 84,120 1,598 
1970 355.829 824,365 4,349 472,350 0.432 9.208 70 84,735 1,766 
1971 381,526 881,065 4,556 474,865 0.433 9.595 70 92,659 1.935 
1972 381,030 881,065 4,751 477.380 0.432 9.954 70 92,587 2,121 
1973 408,215 890,541 4,946 479.895 0.458 10.308 69 94.044 2,306 
1974 409,116 909,541 5.172 482,410 0.450 10.723 69 94,648 2,494 
1975 495.742 1,259.524 5.841 484,925 0.394 12.046 68 102,299 2,683 
1976 496.812 1.278,524 6,094 487.440 0.389 12.503 67 102,070 2,888 
1977 530,106 1,288,000 6.337 489.955 0.412 12.935 67 103,596 3.092 
1978 535.460 1.325.700 6.554 492,470 0 .404 13.310 66 104,349 3.299 
1979 569,716 1,384,220 6.763 494,985 0.412 13.664 66 114.761 3.508 
1980 569,206 1,393.697 7.032 497.500 0.408 14.136 65 114,540 3,737 
Table 57• Time series of selected variables, market area 2, Iowa, 1963-1980» ran 4 
Year 
Level of 
use (MDU) 
Capacity 
(MDU) 
Land 
area 
(acres) Population 
Intensity 
of use 
Space-popula­
tion ratio 
(actual) 
APPi LAGIPi Other 
land 
1963 458,842 778,995 3.759 533.220 0.589 7.050 73 57.089 — —  
1964 463,572 942.911 3.925 542,760 0.492 7.231 72 57.125 114 
1965 479.837 1,027.787 4,091 552.300 0.467 7.408 72 64,122 228 
1966 483.604 1.046,787 4,271 561.840 0.462 7.603 72 67.636 356 
1967 545,276 1,304.865 4,928 571.380 0.418 8.626 71 82,330 491 
1968 555.471 1.323.865 5.155 580,920 0.420 8.875 71 82,378 656 
1969 575.546 1.333.341 5.413 590,460 0.432 9.168 70 83,752 821 
1970 578.957 1.333,341 5.633 600,000 0.434 9.390 70 84,517 988 
1971 649,706 1,642.191 6,281 609.540 0.396 10.306 69 91.724 1,157 
1972 654,555 1,651.667 6.535 619.080 0.396 10.557 69 91,790 1,341 
1973 687.060 1,670,667 6.752 628.620 0.411 10.742 69 93,459 1,524 
1974 695.132 1,710.187 7.000 638.160 0.406 10.970 69 94,311 1,711 
1975 739.221 1.729.187 7.209 647.700 0.427 11.130 68 103,677 1,900 
1976 742.383 1,738,663 7.416 657,240 0.427 11.284 68 103.913 2.107 
1977 779,602 1.757.663 7,666 666,780 0.444 11.497 68 105.817 2,315 
1978 786,980 1.806.659 7.877 676,320 0.436 11.648 68 106,950 2.527 
1979 824,008 1.825.658 8.115 685,860 0.451 11.833 68 117,930 2,741 
1980 827.471 1.835.135 8.351 695,400 0.451 12.009 68 118.239 2,977 
Table 58. Time series of selected variables, market area 3» Iowa, 1963-1980, run 4 
Year 
Level of 
use (MDU) 
Capacity 
(MDU) 
Land 
area 
(acres) Population 
Intensity 
of use 
Space-popula­
tion ratio 
(actual) 
APPi LACI?! Other 
land 
1963 539.741 1,318.638 7.251 332,030 0.409 21.838 58 45.515 939 
1964 544,981 1,414,810 7.374 330.140 0.385 22.339 57 45,265 1,030 
1965 561.776 1.443,239 7,488 328.250 0.389 22.814 57 50.513 1,120 
1966 570.560 1.452.715 7.589 326.360 0.393 23.256 56 53.012 1,221 
1967 585.133 1.452,715 7.695 324.470 0.403 23.718 56 64,921 1.327 
1968 591.153 1,462,191 7.825 322,580 0.404 24.259 55 64,560 1.457 
1969 611,250 1.481,191 7.978 320,690 0.413 24.879 55 65,175 1,586 
1970 620.257 1.481,191 8,l4o 318,800 0.419 25.535 54 65,192 1,716 
1971 648,925 1.519.144 8.336 316.910 0.427 26.305 53 70.667 1,847 
1972 656.060 1.519.144 8.537 315,020 0.432 27.100 52 69.922 1,988 
1973 676,611 1,519.144 8,706 313,130 0.445 27.804 52 70.435 2,128 
1974 684,234 1.556.843 8,847 311,240 0.440 28.426 51 70.462 2,269 
1975 699.904 1.556.843 9.072 309,350 0.450 29.328 50 76,281 2,410 
1976 704,171 1.575.843 9.225 307.460 0.447 30.005 50 75.603 2,562 
1977 724,641 1,575,843 9,444 305.570 0.460 30.909 49 75.832 2,714 
1978 729.119 1.594,796 9.619 303.680 0.457 31.676 48 75,612 2,865 
1979 801.960 1,970.204 10.280 301.790 0.407 34.064 45 79.469 3,016 
1980 809.390 1,970.204 10,472 299,900 0.411 34.920 45 78.395 3,175 
Table 59- Time series of selected variables, market area 4, Iowa, 1963-1980, run 4 
Year 
Level of 
use (MDU) 
Capacity 
(MDU) 
Land 
area 
(acres) Population 
Intensity 
of use 
Space-popula­
tion ratio 
(actual) 
APPi LACIPi Other 
land 
1963 477.784 1,159,306 6.937 269.660 0.412 25.725 54 42,474 994 
1964 473,406 1,206,482 7,054 268,480 0.392 26.276 53 42,175 1,078 
1965 498,620 1.225,434 7,171 267,300 0.407 26.831 53 46,965 1,163 
1966 502.337 1,244,434 7.299 266,120 0.404 27.429 52 49,114 1,257 
1967 513,949 1,263.434 7,431 264.940 0.407 28.050 52 59.924 1,355 
1968 518.437 1,272.910 7.577 263.760 0.407 28.729 51 59.383 1,475 
1969 531,854 1,272,910 7,706 262,580 0.418 29.348 50 59.891 1,594 
1970 537.652 1.331,430 7,836 261,400 0.404 29.977 50 59,875 1,713 
1971 547,454 1,331,430 7,986 260,220 0.411 30.690 49 • 64,896 1,833 
1972 551,548 1,331,430 8,126 259,040 0.4l4 31.370 48 64,279 1,963 
1973 566.104 1,331,430 8.264 257,860 0.425 32.051 47 64,704 2,092 
1974 578.166 1.350,430 8.425 256,680 0.428 32.823 47 64,455 2,221 
1975 609.592 1,359.906 8.585 255.500 0.448 33.602 46 69,848 2.350 
1976 615,662 1,397,606 8.724 254,320 0.441 34.307 45 69,098 2,490 
1977 640,203 1,407,083 8.873 253.140 0.455 35.053 44 69,431 2,628 
1978 644.448 1,407,083 9.022 251.960 0.458 35.809 44 69,146 2,767 
1979 667,920 1.407.083 9.171 250,780 0.475 36.571 43 75,133 2,905 
1980 668.733 1.444,782 9.332 249.600 0.463 37.389 42 74,103 3,055 
Table 60. Time series of selected variables, market area 5t Iowa, 1963-1980, run 4 
Year 
Level of 
use (MDU) 
Capacity 
(MDU) 
Land 
area 
(acres) Population 
Intensity 
of use 
Space-popula­
tion ratio 
(actual) 
APPi LACIPi Other 
land 
1963 413,912 1,176,263 2,018 349.225 0.352 5.779 74 58.083 8 
1964 421,667 1,204,740 2.211 347.100 0.350 6.371 73 57.800 , 124 
1965 443,126 1,204,740 2,4l4 344.975 0.368 7.000 73 64,483 ' 239 
1966 444,919 1,261,440 2,611 342,850 0.353 7.618 72 67,622 368 
1967 483.110 1.270.916 2,815 340,725 0.380 8.263 71 82,749 5047 
1968 484,863 1,270.916 3.049 338.600 0.382 9.006 71 82,227 669 
1969 532,503 1.327.568 3.283 336,475 0.401 9.757 70 83.055 833 
1970 539.366 1.356,044 3.499 334.350 0.398 10.466 69 83,229 1,000 
1971 566,460 1,403.220 3.685 332.225 0.404 11.094 68 90,687 1,166 
1972 573.236 1,403.220 3,887 330.100 0.409 11.775 68 90,179 1.347 
1973 595.252 1,403.220 4,077 327.975 0.424 12.432 67 91.178 1.528 
1974 599,132 1,403,220 4,289 325,850 0.427 13.163 66 91.314 1.710 
1975 623,039 1,403,220 4,481 323.725 0.444 13.845 66 99.591 1.893 
1976 630.455 1,478.620 4,691 321,600 0.426 14.586 65 98.919 2,092 
1977 658,205 1,537,140 4,898 319,475 0.428 15.334 64 99,890 2,290 
1978 667.780 1,537,140 5.128 317.350 0.434 16.160 63 99.890 2,490 
1979 744,002 1,576,660 5,338 315,225 0.472 16.935 63 109,103 2,689 
1980 742.329 1,586.136 5,556 313.100 0.468 17.747 62 108,261 2,908 
Table 61. Time series of selected variables, market area 6, Iowa, 1963-1980, run 4 
Tear 
Level of 
use (MDU) 
Capacity 
(MDU) 
Land 
area 
(acres) Population 
Intensity 
of use 
Space-popula­
tion ratio 
(actual) 
APP^ LACIPi Other 
land 
1963 477.259 1.258,311 2.343 306,425 0.379 7.646 72 56,622 4 
1964 490.146 1,362,188 2,527 304,900 0.360 8.290 71 56,294 117 
1965 498,664 1,390,663 2.711 303.375 0.359 8.939 71 62,769 229 
1966 508,878 1,428,663 2,909 301,850 0.356 9.639 70 65,734 355 
1967 523.33% 1.447,663 3.113 300.325 0.362 10.365 69 80,323 486 
1968 535.064 1.485.363 3.333 298,800 0.360 11.157 68 79.736 647 
1969 544,846 1.543.883 3.564 297,275 0.353 11.989 68 80,4i6 807 
1970 559.029 1.543.883 3.784 295.750 0.362 12.798 67 80,438 967 
1971 580,443 1.581,835 3.975 294.225 0.367 13.513 66 87,503 1,128 
1972 588,588 1.581,835 4,192 292.700 0.372 14.322 65 86,813 1.303 
1973 608,125 1,581,835 4,397 291,175 0.384 15.101 64 87,577 1.477 
1974 622,249 1,600,835 4,592 289.650 0.389 15.854 64 87,638 1,652 
1975 646,719 1.638,535 4,809 288,125 0.395 16.691 63 95,306 1,827 
1976 683.602 1,648,012 5.031 286,600 0.415 17.556 62 94,429 2,018 
1977 711.064 1,648,012 5.242 285,075 0.431 18.390 61 95.170 2,207 
1978 735.349 1,667.012 5.442 283.550 0.441 19.195 60 95.141 2,397 
1979 737.444 1,676.488 5.653 282,025 0.440 20.045 60 103,723 2,587 
1980 761,275 1,695.488 5,870 280,500 0.449 20.929 59 102,727 2,795 
Table 62. Time series of selected variables, market area 7, Iowa, 1963-1980, run 4 
Land Space-popula-
Year 
Level of 
use (MDU) 
Capacity 
(MDU) 
area 
(acres) Population 
Intensity 
of use 
tion ratio 
(actual) 
APPi LACI?! Other 
land 
1963 557.386 1.315,024 4.536 578,730 0.424 7.838 72 56,472 30 
1964 555.l6o 1,488,417 4.724 583,640 0.373 8.095 71 56.447 142 
1965 581.758 1,516,845 4,913 588.550 0.384 8.349 71 63.291 255 
1966 585,893 1,526,321 5,118 593,460 0.384 8.624 71 66,682 382 
1967 612,023 1.535,797 5.315 598.370 0.399 8.884 71 82.032 515 
1968 621.853 1,601.974 5.585 603.280 0.388 9.258 70 81.935 679 
1969 645,671 1,611,450 5.812 608.190 0.401 9.558 70 83.291 843 
1970 658,723 1.660,446 6.035 613.100 0.397 9.845 70 83.973 1,010 
1971 682,749 1,660,446 6.231 618,010 0.411 10.083 69 92.017 1.178 
1972 702,405 1.698.399 6,466 '622.920 0.4l4 10.382 69 92.021 1,362 
1973 729,431 1.698,399 6,684 627.830 0.429 10.647 69 93.587 1,546 
1974 750,795 1,774.099 6,886 632.740 0.423 10.883 69 94.429 1.733 
1975 777.935 1.774.099 7.113 637.650 0.438 11.155 68 103,640 1.922 
1976 840,983 1.783.575 7.354 642,560 0.472 11.446 68 103.668 2.129 
1977 845.373 1,812,004 7.590 647,470 0.467 11.723 68 105.468 2.337 
1978 888,768 1,812,004 7.821 652,380 0.490 11.989 68 106.416 2.547 
1979 897.864 1,889.224 8,049 657.290 0.475 12.247 67 117.213 2,760 
1980 935,045 1.908.176 8,304 662,200 0.490 12.541 67 117,315 2.995 
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area 1. None of the market area space-population ratios 
approach the desired level. As a consequence CIP-II funds for 
land acquisition are allocated to all seven market areas. 
Market areas 3 and 4 have the highest space-population ratio 
(Initially 21,838 and 25,725 respectively) and therefore 
receive the least land acquisition Investment. Population In 
areas 1, 2, and 7 Is expected to Increase over time, hence 
these areas receive relatively larger shares of the CIP-II 
fund. 
The usefulness of these empirical results Is questionable. 
The Indication of the direction of market area land acquisition 
may be considered a gain In Information. However, the neces­
sity of specifying park characteristics by assumption reduces 
the validity of park and system results. The major result of 
this analysis was to demonstrate a procedure and the type of 
data needed for an open recreation sector model. 
